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T 1 o N of the - Forty-five .fui^iiziiig^ Paradoxes^ 
ill GORlfOfh Gecgii^phyir 

in Fiftjr-five neW ai^ apaaaiyig #ARAI?^ 
feme in V f^^ij^^l-jfome ia fivb sTe, widv daeir St)- 

' i-''- '"^- - ^ ' ■■' / ■ ■ - . • ^ 

'III. An\i^^'#^^/?^/'SdItttiori'^ to thjj. Hundred .-^/>>^wf. 

* tkal tria Qe^metrtcaH^.tr^^i^EtiLSt left unanf\vcrcd 

in Him^JritJmktckr and ^Z. J? ^^ AT/) j? Rs 

- ^^f^rrt,v -Ijju. tlie ^olu^fiou'.c^^ which, the Young 

JIgehratji wfllfinSfucK a Variety of Examples, per-. 

formed after fal0neife and plain a Method, as will 

enable him *to cfjomprehcndr^the, moft abftrufe Parts 

' 9f 4hat'fubhme Sci^noe. ^ .. ' 

siV/ Mifc^^l^oU^'R uf E s" ;ab»«it- fontiing.^;:v^;«/y/, 
.' j^f/?/&«/, the Boftrine of Eclipfisy (^f Pendulums y the 
Eima/hn q£ TtW^xdnceriiing E^ific/, 8cc, . 
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G R D JV's 

^PARADOXES 
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? SOLVED. 

A PA R A D P X is a feeming Falfity, 
but a r^tf/ Truth j 'tis that, which to un- 
thinking Pcrfons, feems ab&rd or impof- 
. fible V but to a tbtmgbtfitl Man, is plain 

and evident : The main Drift whereof is- 

•• • • > 

to whet the Appetite of an inqu0Hvc 
Learner, and to fet him upon thinking. . 
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4. - (? f)'R hO^N's Par auoxes folv*d* ;1 

1 . There are two remarkaik Places on the 
Qi^^^T^ Earthy inwhicjf: tbert. is only tm 
Day and one Night throughout the whole Tear. 

Anfwer, The two remarkable Places are 
the two Poks i f<5r to thfc Iforth Tde the i 
Sun rifes afc©ut the k)th'<rf Jlh^ch, -land fcts 
not till about the i ath of September^ and the 
cnfuinff Twilight continues till the Sun be 
eighteen Degrees below the Horizon, i. e. 
about the 2d of November^ then dark Night 
contia^eft till about jth^ i8th-of "^anuat^^ at 
wh^ ^ime ^l<J d4c fireaks^and tlie "Morn- 
ing 'twilight continues till Sun rife on the i 
10th of March. Hence *twixt Sun rife and | 
Huf^&ty^t'f^ ^nt]»fl^ bi^t betwi^ Dii(jr- I 
breui ztk H^light's -•J^ndv Wo^ 4ibwt two | 
hundred and eighty dght Days, but totally 
durk only fcventy feven Days. 

Note^ Wheorjt >ife$' to. iht North Pole itr 
fets to the Souths fcf e contra 5 and becaufe 
it rifes but once and fets but once in a Year, 
to cither, there is But one Day and" one" 
Night in the whole Year, 

-. . . 

\%..Th(^[e are jdfo Jom Places on the Earth 
ij$ svhichJ^iji ndfher I)4y nor Night at u Mr- I 
t^ ^ime ^ the .^W", for. the. ^ace^ of twenty \ 

^^.\An/wer. IthYnBi^erJhrfHor Nighty h^ 
ineant Twilight, it ^}ay be any Climate of 
the Frigid Zones : but if it be underftood 
. ^ '^ that 



• GORDON'S Paradoxes folv'd. 5 

that the Sun neither rifcs nor fets for 24 
Hours, the Places muft be ninety Degrees 
diftaiit from the 5«» ; Thus, if the Sun h^ 
in the j^quator^ then the Poles are the 
Places 5 for at thofe Times the Sun cireuits 
about then- Horizon for twenty-four Hours, 
half above and half under it ; hence for fo 
long, 'tis neither Day nor Night then and 
there : Thus alfo, if the Sun were in the 
Tropic of Capricorn f ninety D^rees from 
which would be the Jrtic Circle^ when and 
where the Sun would be neither above nor 
below their Horizon for twenty-four Hours. 

3* There is a certain Place of the Earthy 
at whichy if two Men Jhould chance to meet ^ 
one would ft and upright upon the Soles of. th^ 
therms Feet J and neither of themfhould feel 
the other* s Weighty a^d jet they loth fhouli 
retain their natural Pofture. . 

Anfwer. He fays of the Earthy not on 
the Earthy yf\ixc\i dierdfore means the Center 
thiereof i for imagine an Hole board thro* 
from our Feet, to and thro* the Center of 
the Earth, to the oppofite Point, or the 
jintipodesy and one Man defcended toward 
d^ Center / at one End of the Hole, and 
another Man defcended at the other End of 
the Hole, till they both met at the Center, 
ft) would they ftand on each other's Feet,' 
with their Hea^s towards the Zenith^ in 

A 3 ^^^^ 



6 CORlDOI^s Paradoxeb foVcl. 
their nfttui^t Pofturc -witHwit feeling each 
others Weight.' Acoonfing to thefc Max- . 
kns, A'ii titdvy Body gravitates in the Center, 
tind -j^ -heavy Bodies tend to the Center ; 
Whereas a Gravitatien at the very Center, 
muft imply neceffarlly a Divergenty from die 
Center, or an Afcent, \rtiich is abfurd. 

■ 4- There is H certmit Plate ef tit Earthy 
■where ft Fire heii^ made, neither "Fiame tier 
Smke wottid e/cend, hut uovt drcularhf ahtut 
the Fire : Moreo^ber, if in that Place one 
jhsAU fix a Jmaoth or piain 'Table, without oitf 
Ledges whatfeever, and pour thereon a large 
^uai^ty'sf Water-y-not ont Drop Ihertof 
would- nift ovtr the /aid -T'-a^kt m would 
ratfeitfeif up in an Heap. 
__Jnfwer. This Place muft ^fo be tha 
Center 6f the. Earth, fordw Reafoas men- 
tioned in the laft. 

■5. There is a tertaia Place on the Globe, 

o/a coKfiderdhleSomhirnX'atkude, that hath 

h^b the greatefi and leajt De^^e of Longitude. 

jittfwir. This may either nrfarv the South 

hich hath not only the leaft hat grfcat- 

i all intcmiedfate 'Degrees of Lon- 

all which meet in the Poles. Or all 

that lye under the firft Meridian, 

)th the leaft and greateft Degree of 

Lide, as- at Noon is the-gpcateftatod 

: - leaft 






G OR 2> iNTs PAIIAD0XE6 folvM. 7 

kaft Number of. Hours $ becaatfe th^n «n4 
there we begin and end our Reckoning. 
: TKus X'^^nidada is in Latitude South,: 20 
P^ees^ and under the fiifb MeriMany- with 
them 5rho. reckon from iSt. Mchails*Sy or 
Tri^am dt CufAay. n in thirty-fix Degree^ 
fifty four Minutes StmiB Latitude, and &me 
Longitude, with Tenerifft all which, ao- 
cording to the old Way of reckoning Lon- 
:gitudc, are'hdt only in the Be^nning of 
the firft Degree, but alfo in the End of the 
three hundi^ed and iixtieth Degree of Lonr 
cgitude. 

- 6- Th^e are three remarkaHe Plaets vn 
the Gkbc tbiu differ b9$b in Lor^tuie and 
Latitude^ andyei all lye. under one 4ind tbt 
Jame Meridian. 

• jhfwer. l&j tht.Ghhe may be meant the 
Artificial Gloie^. and by the Meridian^ may 
be meant the Brazen Mp'idian belonging to 
it, which. may be five Degrees thick ; then 
lappoie three PJaces, A^ B^Cj ^ to be 
Duilin^ hx Latitude £&,y: three De^ees and 
an ha]^ ^hd Longitude' t\fenty> Degrees ; 
B to ht'^U^on^ ia Latitude thitty «ight De« 
grees and aan hrify Longitude itighiteen. Dc-* 
grecs; Cto be the ^!^^ P^n^aros^ mLati- 
:tude dght Degrees, and Longitude twa 
JHundred Degrees; all which, tho' ^heyj 
dijfFer bodi in Longitode and latitude,, yeii^^ 
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may they all lye under one atid the fame 
Brazen Meridian. 

Or without Ecjuivocation, fuppofe one 
Place under the Pole^ a fecond on this Side, 
and a third on the other, under the fame 
Meridian Cvcc\^ io may they all difierl&th 
in Longitude and Latitude ; for the Pole 
contains all Degrees of Longitude. 



\ 
\ 



7* There are three remarkable Places on 
the Continent of Europe, that lye under three 
different Meridians, and yet all agree both in 
Longitude and Latitude. 

Anfwer. Divers Geographers begin their 
firft Meridian at divers Places ; thus, Ptolo-^ 
ifiy at Cape Verde (formerly one of the For^ 
tunnte IJlands) Mercator at St A£cbael% in 
the Azores ; Blaeu at Tenerijfj one of the 
Canary Ifles^ t^c. Now if you take (under 
the fame Latitude) tlirce Places (fuppofe 
ten Degrees from €ach of thefe firft Meridi- 
ans) they agree all in Latitude, aifo in Lon- 
gitude, from thefe three rcfpcdive Places, 
and yet lye under three diflferent Meridians 
in refpeft of the Gloie ; or which is much 
to the fame PUrpofe, chufe any three Places 
under different Meridians^ and. one Paral- 
lel of Latitude, as Pico^ St, Nicholas and 
Li/ion, and begin the Longitude at every 
one of them ; ib will they all be firft Meri- 
dians mi agree in having no Longitude, 

and 
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Mc) bcung in the &ine Parallel will agree alfa 

• ■ 

^, Tbifre is n eerimn ^nd in thi ^ffigeafi 

Sesy i^M wbub^ twit QUldnn wire im^'bt 

ferth at the fame b^unt of Time^ and livif^ 

tfO^bir far feveral Tears ^ Jboald htb expirt 

an (hejathe Day^ yea^ at At fame Hour and 

Minute }rf the ihty^ytt the Ufa of enf would 

farpp^s the Life of .the other, by divers Mmibs:, 

: Anfwer. jDiffibicnt Parts bC the iaid ifland 

tnay be fitppo&d. to <u>tnpoti& difietendjr^ 

ibffie % tKe |tf^ Yolfy kmt by thef^r^Mirfi 

or toeuftdifS^^ m^^Hfaanx 

in one Place her Periodical^ and in.Dtfaef 

Places her SynoJical^ which is a larger Re-> 

volutiba th^ l!he former v fo wi&n. the 

Compafs of fome Y<ar^ the Difl^feoce will 

amount to f^e4il.M<^ths: Or.f^fi^ipok the 

Ifliand j» te N^riipdni^ in the JSgean Sea^ 

iHrhere-hwh Ck^ianszsMi^ Turks dwcUi now 

the Turks follow the Lunar Year, which 

is II 15ay* Icfe than the Solar j wliich the 

Chrifiians account by*. Now^ if the , Chil- 

idren (hould live diirty Solar Years. tog^^^ 

^md then die, the Turks would aocouht them 

•^ibout ten, Months older flian the Cbr^iansk. 

0r tf one of the Children failkdii^eftly Eafi^ 

gnd the other diredUy Weft^ whea they en* 

co^lpafs the Globe of the Earth, once •(which 

is now cafily.dtisieia^Ycar) theiae • will be 

•-.' J two 
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two Days Difference in their Age, and id 
forty Years thus failing, the one would be 
eighty Days older than the other. Or fup- 
pofe the one lives without the jftiic Circle^ 
where noDay exceeds 24Hours, and the other 
goes and lives in the Latitude of 73 Degrees 
20 Minutes, where the Day is three Months 
long, and then returns, and both die at one 
Inftant, the one will be three Months older 
than the other ; but the two firft Solutions 
feem preferable, becaufe of thefe Words in 
the Paradox, living togetber for feveral Tears ; 
yet becaufe the two laft carry Inftru^don 
along with thena, I would: not omit the Men- 
tkmof them« 

.' 9.. ^bm an ttao^ ok/ervaile Places belongs 
ing to ASIA tbat fye under tbe fame Meri- 
dian, and ofafmall Di^ancefrm one another ; 
andytt tbe refpeifive JnbaHtants cftbemj in 
reckoning their Timej do differ an ihtire natu* 
ral Ihyi every Week. . 

Anfwer. This alfo may be folved two 
Ways, firft, if thw keep their Sabbaths' on 
different Days of tne Week, as the Cbrijiians 
on i5tt«i5r,.the Grecians on Mdnda^^ the P^- 
Jians on Tuefday; the AJfyridns on JVednefday^ 
fhp Egyptians on 'Tburfday, the ^tttks on 
Friday y and the Jews on Saturday. Or better 
thus, the two Places, are one ili^r^i^, andthe 
aihtxxh&Fldli^inel^eSy nearxach odier, and. 
. . under 



r 
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mdff the fame Meridian^ yet they ififfer boe 
P^y in their Account ; for in the Pbilipini 
. J^s the Sfdmardsj when it is their laft Say 
turktf in Zitfff/^ the Pcrfuguefe in A&r^ ^ eat 
Pfeflj^ it being, their, firft Sunday in £tf/^: 
The Cauie of thi3 Gifierence is the Spaniards 
feikd thither /?^«^^, wd loft half aDay, 
and iktP^mguefe toiled thither E^ertu land 
gwnedhalf a Pay. ' 

• * * ■ 

ro. ^heri is a particular Place of the 
Uartb wbcr0 the Winds (tbo* frequently veering 
round the Com^f^) da always ^tw from the 
HQrth Poinf. 

Anfwer. Under the S^tb Pole direftly ^ 
for all Winds blowing there muft needs blow 
Nmb^ as all Winds blowing at the North 
Pole muft needs blow Soutb^ becaufe thera 
the Meridians J which jWe Nortb and Souths 
are the Azimuths all concentring in th? P^le^ 
which is their Zew/i^, 

II. ^b^^ is a eertain HiUin the South of 
BOHEMIA, on wbofe Top^ if an Equi- 
noSial Sun-Dial be d^ erelfedj a Man that 
is Stone blind may kn&w the Hour of the Day 
hy thefamf^ (f the Sixn Jbine. 

Anjiper. |?erhapisit never doth fliine on 
tb^ Hill becaafe ihere is a Mountain that is 
feid to incircle all Bohemia^ qv never till Noon \ 
JQ Jl^n if y w t^ the blind Man the Sun 

fhines^ 
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flunes, he'll tell you 'cis Twelve ot3ock t 
Howbeky I know^ not » better Way to ittaJie 
It blind Man's Sun-Disd' than Ms: 

Fill a Glafs'Gk>be wkh Wdceig^htdi fi^ 
in a Sphere^ with twelve pdlilhedlrim Meri- 
dians, each lidding ib msmy NicW as- the 
Number of Hours belonging th^Ktb ; ' which 
let b^ fix^ pM^iielv ait the Diftance of die 
Focus from the Glope^ fo will ^e date full 
of Water unite the folar Rays that they'll 
bum at a Diitance i dius the equinoftial Dial 
being fix'd in the Sun*fbine, on a Hill or 
Valley, one that is nScone blind may feel which 
Meridian is hotteft, and grope • out by the 
Kicks the Number of the prefent Hour. 

^ 12. ^hiri is a cotf/idersiU Nund^ifr efPla-- 
ies lying witinn, the Torrid-Zone, in airf of 
wbich^ if a cd^ain kiikl of San-Dial ie duly 
ereHidf the Sbadem^eM go fack feveral De^ 
grees upon the fame at a certain^ T'ime of the 
Teary and that twice every Day for the Space 
if divers U^eeks ; yet tto ways derogating ft oni 
that miraculous returmhg oftheShadow upon the 
Dial of Ahaz, in the Days of King Hezdciah. 
Anfwer. Any-where in the Torrid-Zone^ 
where the Latitude is lefs than the Declinar^ 
tion of the Sun^ and both towards the fame 
Pole : The Sun comes twice to the fame 
Point of the Compafs both Forenoon and 
Afternoon \ and an equino^iod Dial placed 

hori- 
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horizontally, die Shadow of the Gnomon 
Jhall go back, plus minus^ twicd every Day. 
But becaufe the Paradox mtritioxis a certait^ 
kind of Dial^ Ifuppofe it may be thus an- 
iwered, by a plain equino<^ial Dial, defcribed 
on Both Sides of a Horizontal Plain, and with 
two Gnomons^ ariA near the Tfopky when 
the Latitnde and Declination are equal ; bcT 
fore the 5i/» comes to tke mathematical ho- 
rizon in the Morning, he will (hne : on the 
lower Side of the Plain, and the Shadow of 
the Gnomon MrlU run ff^ejhvard adtnfinitumy 
and prefendy ^fter fix o*Ck>ck, as he Ihins's 
on the upper Plaib, the Shadow runs Eajl- 
ward till Noon, and thende to fix in the 
Evening, at which Time the Shadow on the 
lower Plain will' begin and run Wejiwari 
till Sun-fet ; there may, by concave, convex 
and refleft JEHals, be other Ways of folving • 
this. • ^- * . * ; 

Note^ In the Latitude i 8 Degrees Norths 
the Retrogradation of the Shade will conti- 
nue, more or lefs, from the firft of May to 
the 26th of juVj-^ i. e. 80 Days, which the 
Sun fpends in moving from 1 8 degrees Ncrib 
Declination, till it come Tback to the fame 
Degree agaijj, . . 

. 1 3 . ^here axe divers Places on the Conti- 
nent of AFRICA, and O^e J/lands of Su- 
Jiiatra and Borneo,* ivhere a certain kind^ of 

B ' Sun- 
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Sun-Dial l^i^ing duly fix* d^ the Gnomon thereof 
will cajt m Shadow at all during fever al Sea^ 
fons of the Tear ; and yet the exaSl Tiw of 
the Pap be known thereby. 

Anfjoer. A Horizontal Dial under the 
EquinQ£lial,Line caits no Shadow at twelve 
o'clock, twice every Year •, or becaufe the 
Places mentioned in the Ppado? ^e betwixt 
the Tropicsy the $un comes twice, in the Ye» 
to their Zenith, jihd then the Gnomon cafts 
po Shadow exaftly at Noon ; or it may be 
the blind Man*s pial aforefeid in the eleventh 
Paradox : But I rather take it to be a Globe 
re6lific4 according, tp the Latitude apd D^y 
of the Month, ^nd the Ind^x to the Hour 
Twelve, and to the 5«;i's Place apply a Pgr- 
)endicul;ar or Spheric Gnomon, which, is to 
)e there fixed, and the Globe turned till it 
cafl: no Shadow, fo will the Globe's Index 
' point out the Hour any Time when the Sjun 
Ihines as well in thefe Parts of the. World 
as in thofe Iflands ; for Di^s ipay be pnade 
to (hew the Hour, without Shade of either 
Stile or Hour-Line, as a GJobical Pial, hav- 
ing a moveable Equator, wd ^ fixpd StiJc' 
pr Gnpmon thereon, 

14. ^here is a certain Ifland in the vafi 
Atalantic Ocean, which beim defcryed by a 
Ship at Sea, and hearing due Ea|l off thefai^ 
Ship^ at iv^ehe Leagues Diftance by Eftima-: 

tion ^ 
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tion J ^ the truefi Courfe for hitting the faid 
IJUmi is pfieerjtx Leagues ir/^Eaft, andjujl 
as many Sue Wcfti 

' Anfwer. The Prinie MriUir^» from whene 
Longitude is accounted, both Ways, Eaft 
and Weft^ paflcs thro* Ac Middle, betwixt 
the Ship and Ifland, and fSo R^ard is had ta 
the £4^ and f^eft Longitude, and npt to the. 
I\>nts>f Ac C^>4/}; 

15. fhere^ is a femarkabk Place in the 
Globe ef the lEarthy (f a very pure and whol- 
jbmAir to hxe^ibe in v yft offucb a ftrange and 
^ete/tal^U^aByi*thdt^ft it abffdfltehf impof- 
J^fot rtt^ tfthe inttrefi' Friends 'that ever 
'bteatbed to cbikimeiniW^meinTnutuatLove 
nnd Friendfiip for' the Space of ^ two MSnutes 
of^ime. ' > ' 

Jnfwer, ^\% impoffiblc for two Perfons 
to be iii 6ne aiid the fclf fame^ individual 
Place 'togedier^ '\ fOdtfef ? Tay, bv Reafbn of 
the Earth*s Motion tRejr cannot co6tinufe in 
the fame Air; others fay, two in the Throne 
cannot continue in mutual Love and Friend- 
ihip ; or there may be Vulcanos, Caves and 
Lakes which emit fiilphureous, pcftilehtiai 
and killing Vapours^ tHo^'fituate ia a[ pure 
wholfom Air ; as Sici^^ Jaded^ and Iceland^ 
in which are an J£tna or dead Sea, and in 
the laft both ; but I rather take it to be di- 
reftly under the Poles ^ which by iieafon' of 

a 2 its 



i6 GORDON'S Paradoxes folvU 

its fuperlative Cold^ muft peeds hayc a pure 
Air 9 but we hear of nojic that^ ivcr got 
within an hundred Leag«s\ of: tlho^ 
alone to ftay two .Minutes therej jby -reaibn 
of the Mountaibi of Ice, firpzen 'Sea, and 
excefs 0f Cold- for a tkoiifand Miks found 
them. , i. 

1 4 ■ 

• ' ' - . 1 *■ 

1 6. There Js a ce^lafn mifi^ P(fCi^ 
vaft Atlantick Ocean^ '*ix)hirea %rijk £evanf 
'Ts ahfolutely the i^ fVtndfor a .Sbi]^,that is t9 
Jhafe a due Eaft v^rft^ qndy^jf^e 'fiall fiill 
ge before it\ - .., ;.**.. / \ ^:S^ r," 

Livant.^ii Ship ^m;^ iajTi^ '^^ ^^0 
Wmd round ibc ^^^ tQ.At> proyidcd Xome 
Eafi Point be i^xed > or where tRere is a 
violent I'idc ; ' as the Gulf of Florida -»my 
be TOCftnt^ l^ut ^ the Quibble -may lie in the 
Word Shfpe^ io^^ J^^im^ j^i^be b^ 

to a Place on the £^fr^^ J^^rt- i^f that, alana 
or Continent \ or it 'may mean the Strejghtt 
pi,.GihaUar),-4or a Jjriik Levant raifes the 
Meditarran€anr:'i^(om\xt\i that d^e faflag^ 
thro? tKem is the. fafer, as 'tis to come into 
an Harbour^ ,wh^n High Wat9': Thus, if 
I miuake riot, in the Eafirlndia Y^oy^^s, 
near or on the Liiie, a Wind' from the Le^ 
vanjt feems to be the oniy Wind to keep si 
Ship from being dr^yen to th^Jfrkaii Shore^ 
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17. ^hen are divers remarkaik Places 
upo»'the Terraqueous G^ht^wbofe fenfiUe 
Horixonr^ emwordy fair and fereue^ and 
ye^ ^tis iinpaffible to diftinguijh preperfy in U 
any 0te hf the intermediate Points of the 
Compafs, nay or fo much as two of the four 
Cardinals tbemfewes. 

Anfwep. Under either of "the Poles^ in 
which all ^ the Points of die Compafs nieet in 
a CeAter, as aforefaid, in Paradox 5, lo, 
foregoing- 

rS. There is a certain I/land • in *Sbe Bat- 
tick Seay to whcfe Inhabitants the. Body of the 
Sun is clearly, vijible^ in the . Morning iaf^fte 
he Rifeth^ and likemfe in the Evening after 
he is Set. 

Anfwer. This is occafion'd by Refraction, 
fomc of whofe Properties are, i . That • ob- 
lique Rays out of a thinner Medium^ filling 
on a erofler are rcfraiSted, or. accede towards 
thePetpendicular let fall from their Entrsmcc^ 
But 2%vRays out of a grofler Medium into 
a thinner, recede further from the faid Per- 
pendicular. .3^, Perpendicular Rays are 
not refrafted. - 4^, The greater is the 
Refrafldonj the. further the Rays are from 
being perpendicular. Hence ^tis that the 
Sun and Stars Refraftion is greater, the 
nearer they be to the Horizon^ alio the thicker 
the Atmofphere, the greater the Refradtion ; 

B 3 as 
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as near the P^/fi and in the Nprikem Seas 
as the BaUfc, , RefraAion is u&ful in the 
firft liifcoirery of Land upcm Sca^ Hufhig 
the Tops of Mountains in the Air, to be 
iecn fcvcral Leagues farther- off, • than they 
would bfe, were there iio Refraftion, This 
made the Hollanders in JV^nM ZetMa^ fee 
the Suii rife fome ifiictocn .Days before they 
cxpefted it, or Xvoiirld have Teen it, .had there 
been no Refrsflioo. This alfo is the Reafbn 
why a Piece of Silver, which could not ber 
fcen in a Bafbn, yet being covered with Wa- 
ter, u ^thicker Medium than Air, appears 
vHibie: And aHb, why, if a Man^ would 
fhoot 9 .Sainton under Water, he mirft not 
mini at that Ptoifit of the Water where the 
Ray of Sight enters, but a great Way oa 
this Side of it ; as, if the Salmon was in the 
Perpendicular let fall from the Point where 
the Ray of Sight enters the Water, 

The ingemofis Lowthstp^ £dx>ut itjoo^ 
.gaitre occular Demonfb^oii of iJie Refract 
tion, by making a Vacuum between two in- 
ditfd Planes of Glafs, by the Hdp of Quic- 
iilver, thro* iehich an- Objeft view'd with a 
Tclefcopc was feij, upoa Re-admiffion* of 
the Air, very fbifibly to change Place, ac- 
cording to the diflEerent DenCty thereof, :See 
P.Tranf.Ni 257. 
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J 9. .J'k^e is a certain Village in tbt King- 
don^of T^ APLESy ^lualed in a very Iw; 
Valky ; -and yet the Sun is nearer to the In- 
habitants thereof y every Noon by three thou- 
/and Miles and upwards, than when he either 
rifeth or fetmh U tbofe of the faid Village. 

Anfwer^ The Sun is nearer at Noen ^p 
the Inhabitafttp qf gny Part of the Earth,, as 
,well as Naples^ by the Senii-diametcr of the 
Earth ; which, by the moft accurate Ob- 
fervations yet made^ is three thoufand fix 
hundred and ninety-two En^ijb Miles. 

20. ^here is 4i certain ViUa^e in the South 
ef Great-Britain, to whofe Inhabitants the 
Body of the Sua is lefs vijibk about the fVinter 
So^icCj than to ihofe who rejide upon the 
J/land of Iceland. • 

Anjkver. This Village, perhaps,, is near 
JLewis inS^ffe^i lying under an high Moun- 
tain-, th€;re, abqut th.e Time of the Winter 
Solftice, the Sun is but a fmall Time vifible 
to the Inhabitants ; »or fome Valley or Glin 
lurrounded with Hills in or near ff^akiyfh&t 
in th^ Winter *tis near Noon e're theSjiin 
approach them, andtken difappears preient- 
Jy 3r -vfhereas in an open Place in I{^Undy or 
oa the Top of an high Mountain, there the 
Sun may much Ibonerand much longer ap- 
pe^, and the more becaufe of the Great nefs 
of Rpfi::|^pn,:. which the Grqffiidi ,of .tk§ 

\ ' At- 
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Atmo(phcrc magnifies : Mdrcovcr, in Glins, 
near Mbuntains, *ti€ obfervable, thtrc is 
leaft Sqn-lhine, becaufc Mifts arc more frc- 
quent, 

2 f. there is a vaft Country in JETHI^ 
DPI A SUPERIOR, ti^ wbofe Inhabit 
iants the Body hf the Moort' di^h always ap- 
pear to be rnqji eklightned liien Jbe is leafi en- 
light ned^ and to be leaft ^ when moft. 

Anfwer. *' The Light that falls upon 
any Body, being always in a reciprocal 
duplicate Ratio of the Diftance from the 
** luminous' Bodies/' Hence it follows, 
that not only in jEthiopia^ but in all Parts 
of the World, the Moon deth always ap- 
pear to be moft enlightned at the Full, when 
lhe*s leaft enlightned, becaufe (he is then x^- 
moved from the Sun farther than at the new 
Moon ; by the Diameter of the Moon's Or- 
bit, at .which Time, tho' neareft to the Sun> 
flie appears leaft enlightned to us, when (he 
is, in Reality, moft : Or ^Ethiopia Interior^ 
or Superior^ being fituated near and under 
the I'fopic of Capricorn^ and hath Valleys 
furrounded with prddigious h%h Mountains^ 
and the Terms^ moft and leaft etdigtned nftay 
either refpeft the Moon's Body, or the Time 
of her Ihining. 

I . If her Body^ obferve, that the Moon is 
as weH enlightned by tlie Earth as the Earth 
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by the ^ MoOft, is difcoyercd} hy. DTeJcfcoiyeis 
in the,fi^s.t>f modern 'Pffiitafti|?h«ry';* and 
neijii^ritlic Ancients <lid^ ticir-Mw^fims' do 
queftion, ^ that " both xt^6fi^: Ligbc ^• from 
lhc;Syi]t;;,;.:Whfircfi>re,«Ttbt Rull,- when ihe 
fcern.inoft^cnlightned'to.any brie J^Iacev-Ac 
ii^^aft^' ipi jed]^ ' of ubfirftftil ^caufbtiwi^ 
ih^f^^ivts QiUy:jdiQ&!iIUf>S[iithflt;so(ne^d»- 
f^l]fcfr^x^ Sutt':. JEiut^aK^^'nciT Moonl» 
wh^H ^ i^n1s^>ic^ crtligtxltttd fa5:tii9.1heiifi 
g^JBL:t«ij^ lofijbedfilf^ rlittwufc - lhc:-Tfc- 
peiyes^ ]U^t, fpQtnlthe jfoii Qii^tliat Skk watt 
him, and Light from his Beams. f eflcft Al 
from the Earth to that Part of the Moon 
Wjct^s i.fQ,acC(li^«t>fti<Hi,-fli«fi.^& aman- 
nex^. wholly iSusiinati^ to JifirfcJf^:apd\but 

half inOpppfitiom \ . -.1 * '^ . 

!• jyi // fv/^^ tht Time tf her. SbimMg^ 
jeeiDg *tx%yilinXi^' }A<.^tbi9pia. whciiSunx- 
H^IWWfc U9* ^5? tcofUrii xhey h»rf loi%cft 

JS^igfet^ ffhbn ours viufciftiortcft, .wd thexon* 
trvy s v(;befefore to tbeiia the Moon- wdi be 
moft. enlighteed, or ibinc. Jang^ laAen to 
iis leafl:» Rndiaifo molt, to us when leafl tc^ 
thenpi. ,. ' : ' .^1 ." '. i' ■ \ : 

MsnMon is made iy ' Jome \9f'9ikr bae^ Gee- 
gra^b^s) ^bvfi bhabitantSkeajpoLfrdperly be 
reckoned either Male or Fetnaky nor altogetber 
.^^apkrodites \ yet fucb is their pecttliar 

S^uality^ 
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^i^ty^ ihoi 'tBiy iar^fiIdofn[li4kk tmtcf either 

rofiVj Hopei or .¥%ars^'' €f^ ^^yP^, ^f" t%eyt>fH* 
mm Jnenddnts tf Ufe/ ^ ^^ * ; t.?;. 
« Anftatr: If Puppets^ ImfeAs, Stones Ani- 
malctlles,: Birds^ FUtes^^jPl^nl^, by a Ca- 
tacbrefis/maf betiiSlHcid Ifihkbitfthts^ th^ may 

uninhabited Iflaild, difc^vered by dcir kteft 
Iravitllert) where ju) otKeA- Inhabkatits are, 
Jm fodi ^Pilants, FUfa, -Stores; t»i^ and 
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-Jr.: 2gH Stber»:Js a miiQrkiliU' PSaie tf i$e 

Earikycf4i cdkftieraifk Sdufi^ Latimde, 

from wbofe Meridian the Sun remweth not f^r 

fiiMiriilio^^ at a certain ^ime of the TeaP. 

' A»fw&* u *Tis dmibclds undef the ^to;* 

P(dc\ bat, 2- Taking Sun for Sun-fM*ie, 

'by a Mcfccwymy; ie J may intcfud toy ftice 

beyond, the Antartic Ctnie ; and tJien it will 

not mean that the Sun ftands ftill in the Me-^ 

ridmiy but that he enlightens it for as many 

Days as he is above their Horizon ; and this 

is ufual, when we fay the Sun moves not 

froiA*&chsa Wall m Dial for fa ma?iy HcAirs : 

Thus, in Latitude 6% Degrees Sottth, the 

Sun ihines vpon its Meridian conftantly for 

30 Days. 

i4. 
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24, There is certain Place of the Earth 
of a confiderMe Narthern Latitude^ ^bere. 
th(f the Dofs and Nights, {even when Jhtnrt eft), 
do cst^i/i ef fever al Hours % yet in that Place 
ifs ISd'day^ of Nom^ tvpry garter of an. 
ffour, 

. Anfwer. Ui?dcr the Nf^rth Ppkx for there 
every Jzimuth is, a Meridian^ and the Spn-s 
Courfc is nearly paraU^l to :jhe Hpi5^on all 
the Yean - . 

25. There are divers Places on the Glohc 
of the Earthy where the Sun and Moon^ yea, 
and all the Planet Sy do aSfually rife and fet 
according to their various Mi^ons^\ kut never 
any of thefi^'d $tarh 

Jnfwer. Under the Poles^ the Planets 
by their Motions, get Northland South Pc^^ 
clination, confcquently rife ai>d fet, with re-r 
lationto thofe fw) Piaces»s i tjut'.the fixed 
Stars keeping "^ exa^t Pi(UiW /rpm the 
P^, may be faid /icver 150 rijfc. or , fet* tho*> 
their Motion on the Poks. of the J^clifif^ 
may be thought fome fmall Obje^ion to this 
Paradox : Or if by divers Places^ be meant 
mony^ or more than tyro, h^^ng^y intend any 
Place in England^ Denmark^ ,^ Germany y 
where Sphere^ arc, or Pieces of artificial . 
Clock-work, £<f<r, (heaving the rifing and 
fctting of the Pliuiets, but none pf the fix'4 
Stars, 
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2$. There is a vety remOtkabte Place upon 
the Terraqe^us Gldbe^ where all the Piamti^ 
notmthfianding iheir different Motions and 
various jlfpeSts^ do always bear upon one and 
the fame Point of, the Compafs. ^ - • • 

Anfwer. Under either of the Polef^ for 
Kcafons in-Paradox $, ;io, 17, 2 j, 24, 25; 
ibr to an*Eyc, fituate in -the North or South 
P^ky alt the Siirs^hdwever lituate, wilt bear 
on the South or North Point of the Gomptfs, 
becaufe every Azimuth becomes a Meridian, 
the Zenith and Pole being but one and the 
finne Point. 

0.^. ^here k a eertain noted Part of the 
Earthy where the Sun and Moon (ipfo tem- 
pore pkdilUnu) may both happen to rife at the 
fame IHftant of Time and upon the fame Point 
of the Gompafs. 

- Anfwer. - Und<Jr the Poks^ for Reafons 
in th^^all, td which add Refr^oh, which 
raifes the Objeft 4fttq and above tlie Hirnon, 
when it is confldftrably under the fame. See 
Parado* 18. 

'■ 2SyThire is 4 cei^taTn'Ptace'dn fhi Conii- 
nent af Eurb|)e, -where^ ^ feveral of fhe aMeJi 
Aftranomers- ("the WdrU now affhrds) fhoiitd 
nicely cbferve the ietejiial Bodies^ and that at 
the fm& Injtant of tinie^ yet thi planetary 

Phafes 



4. • 
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Pha^s and their various AfpeSls^ would be 
' nfii^ diffn^nf to each cf tbem. 

JhtfuW' Some iay, th^t neither at the Cen- 
ter, ©r any Part of the E»th, no one can ob- 
kpft all the celeftial Bodies at c«ie and the 
fenc Uiftaot of Tinje. 2. Oth^r^anfwer 
thijs, if one of d^^fe able Aftronomers Hiali 
iiiody obferve the Ifeliooentric Places of thp 
l^iape^, another the Geocentric; tb4r Pha&s 
a^d Ai^^4s would be peally difiimnt to each 
pf rii^m. Or, z. This Parados: may re^edi: 
jtiie yanous 3yftems of the 9kk& AJ^xpno- 
jqe^ whether Ptolami^ Pylb^^4S pr fyei^ 
to e^h of whom the Planets would have 
jboth idi^ent Phafr s ^4 A^P^^ w^re they 
nicdy pbjjcrved in any ijPart of tht Wprld ; 
beou^ fkfloniff fix'd the Earth in the Cei>- 
fer, t^e Sun ^twixt f^/fpus and Mars ; but 
Pytkagor^s ^uad Cop^nicus place the 3va io 
the Center of allt 9^ ^^ Ep^*^ betwixt 
^^»«j and A&rj, and 23^fi&^ bleuding both 
Syftems afore&id, borrows from each, but 
agrees witii neither ; he fuppofing the Earth 
in the Center of the Sun, Moon, and fixe^ 
Stars, daily to revolve on its Axis^ and the 
Sun in tiie Center of the other five Planets, 
revolving about the Earth in one Year, Or 
4. By the Word AJpeSis in this Prradox, Rc- 
fpeft may be had to the. ablcft Aftrologers 
quartering and trifefting, or various Ways 
of erefting their Schemes of the Heavens. 
Suppofe C A 
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^Reglomontanus'^ ^ Saturn 1 1 Fenus 9 
*S Campanus, C f^aturuM I Zts Venus ^ 9 
S Al<;MHus9 C ^Saturn c 10 S A^«/ ^ 8 
^ FtuUm^^ 5 S Saturn'* 10 Tiwar"' 8 

> Thus may 5 have a fquare maundane 
Afpeft of Saturn and Venus, when ^, C, 2), 
have a Scxtile, i^ficdt ceteris. And this 
'Ihay be in any Place where fuch Aftrologcrs 
of different Judgments meet, whether they 
be Defciples of Regitmontanus^ Ptolomy^ &c. . 

Lafily^ If celejtial Bodies mean, by a Me- 
tonymia,/g7ri^^ refignata^ the Planets, in 
certain Spheres in Germany^ view'd by fcveral 
4ble Aftronbmers, at the fame inftant of Time 
their planetary Phafes and Alpefts would 
be really different to each of them, by Rea- 
son of their Parallax of Sight and Situation, 
one feeing fome Point of the fame Planet 
hid from the Sight of the other, and on a 
^different Point of the Conipafs, 

29. ^here is a large and famous Country 
on the Ccntinent of Africa, mfiny gf whofe 
Inhabitants are born perfeSly deaf and others 
Stone blind^ and continue fo during their whole 
lives, and yet fuch is the amazing Faculty of 
thofe Perfons^ that the Deaf are as capable to 
judge of Sounds as thofe that hear, and the 
Blind of Colours as thofe that See. 

Anjivcr, The Blind and Deaf have Capa- 
city to judge of Colours aiid Sounds^ as well 
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^ thofe that See and Hear ; tho** they want 
theSenfes of Seeing and Hearing: Or be- 
caufe the Paradox refers us to the Contineni 
of Africa^ perhaps none of them have any 
Judgment in Colours or Sounds, as may 
appear by their harih Jargon in Speech and 
Mufick, and profound Ignorance and Stu- 
pidity in any Thing that is curious; as in 
AStUopia Exterior, there are - Cannibals, 
which are fo^ extreme nafty and bruti(h, that 
they have nothing, fave the Shape of Men, 
to lay Claim to the Charafter of rational 
Creatures: They fmcar thett^felves with 
ftinking Greale, their Cloak is a Sheep*s 
Skinjuft Sead,.aitd their* Ribbons and Stock- 
ings are the- Guts which they frequently feed 
on,, as well as Human FleOi; yea,, and 
themfelves, tho* fo brutifh and fwinilh (erve, 
as good Pork to the^ Cab(ma% a- worfe fort of 
Cannibals, if pofliblcr 

30. There are certain People in South 
'America, ^ho areproperlyfurnijh^d with only 
one of the five Senfes. (i. e.) that of Touching % 
and yet tb^ eanioth htm^^fet^ tafte^ andfmelU 
and that as nicely as we Europeans who have 
all the five. 

Anfwer. All the Senies are properly by 
the Touch: In Seeing, the Objeft touches the 
Retina \ in Hearing, the Sound touches the 
'Drum of the Ear ; in Smelling, the Effluvia's 

C 2 touch 
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touch the Sinforiunk'i in Tafting, the PaUu$ 
^c. Gr tho* they may hw€ them, y^ (^s 
in the laft Paradox) they being lb b^ukiih^ 
and not knowing them^ neither the rigte 
Ufc or Exercifc of them, thdy may be likl> 
not to be properly fufnt(h'd' with thefn; like 
m tvhin aJUep^ yet when taught th^ can 
ufe them as nkjely, as we 'iX^ben awMkt\ fo 
they have them in p6ten$M\, as^ ^ Chil^, yet 
not in aSiud^ as when grawA mp beferd they 
be taught by others. 

31. 7 her i is u ordain CifUiitry in SoirfU 

are fikb unbeurd ^f GMfiMi^ ibdi theyi mt 
^7ify ftidi^f&» hmaH Fkjhi huf s^ /tnm $f 
thm (U niiudify iat ^iO^lwSy mtdyU thq 

^^er, ^ ^. dorft oit (tkeif Me^) 
themfelves, who can eat 11^ th^n>i i* ^3^ 
manner as to fuftain their Life; or they 
jrnay be foeh Bmtes and Cannib^i as te eat 
ilieir WiVeS^ Hufttods op ChiJdfcn^ whitfb 
md^ be f^d to be Pari of iheizi^elve^^ as be- 
ilr^g Fkili M^ proeceditig. from tthelEX. 

r 

32. T'i?^^ /i ^ remarkahte Rivtr oA^ tin 
C^ntifienit */ Ewof^, 4ver ^bich tbtri k a 
Mti^^^ of fush a Breadth^ thai ^0ve tbrei 
tkp^ifaid A&^ (hbrii^y my paf$ along up(in 
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. ^he Jam^p, mfboitf crowding one another in 
the leaft. 

' ^,jinjhver. The lR\ytr Qua^anay betwixt 
.Andakfia and Portugaly formerly csdl'd JnaSj 
■ hides it fclf yihoWy at the Town Medelina^ 
.and about, thirty- two Miles Diftance ihews 
:k ielf 9gain ; and Alpkeusj a River of Achaiay 
runs ui>der the Ground and Sea all the Way 
to Sieily^ where, the Grecians fay^ it rifcs 
again, and is called Aretbufa^^ becaufe every 
fifth Year, it cafts out the Dung of the 
Cattle that was thrown into JlpbeuSj at the 
Time of the Olympic Sacrifices ^ therefore 
the Land, over eiAer Df , them, may not 
improperly be called a Bridge : Alfo in the 
County pi fVaruoick there is fuch a Bridge : 
On a Cornmon near Over Icbington^ is a 
pool who(c Stream entreth the Ground, and 
after an mtricate Pailage, of half a Mile, 
cometh out again and pafleth along the 
3rook.. 

.33. There is a large andfpacicus Plain^ 

in a certain Country of Afia, aile to contain 

fix hundred thoufana drawn up into Battle 

qrray •, nx^hich Number of Men being . aSually 

) brought t hither y and there drawn up^ it were 

abfolutely impoffible for any more than one 

fif^le F erf on to fiand upright upon the faid 

Plain, 

..... C 3 Jnfwer. 



can touch a Sph«M <Mdy 

Si^EoclMv^W. M «»e foint^ Citrft the 

WhiddM; £il^, K CitftMAr Mm AM Per. 

#$.dMif^.4iff,3/< TdH etfi^ iWh^ iUn^ to 

mi$tifC^i^!^driti^ thtt PdUl^ (^rMI i«^^ 

«» the €tam Hf that 

Sp^^) cityi ftti)# tipHjghtj iiid wh«M«« ite 

£]t!th*s P»i^«(y : iUifl Adding «t^ M^ 

(6 fUhds iii^ p^Mietim i» « Pkitni»-fiRe 

/tf^^ijlf thi Gm^ 4f /k £i;m*, 1K^t« ad} 
|>t:i^p^hdk:tildi' Lih«!i-, ^ ^tCetidedi in»M 
inett: TMkTm^ i^iHiedi I fa)^, 'li^ 
figfotot^ty ith^ibi^ fe^ tw& Melt to ftand 
^r^xtodietiHir, to ihii fitilis FtiasA^ 1#ithost 

could they ftand perpendicular, then ^MOdM 
they be parallel to each others and were 
Parallels e^tdhid^ to the Cdit«# bf the Eaith, 
^h«y Wovild neve# tt»et> M ^ l^hlAh-Mgi fa 
fextefidddj woiild. 

'Tts tr\Ki timinms^^M 1*ra«h isi«fi)jp 
demoiAriated /» jf|i^ itlnwifi thd* Hot fi^ eaq> 
to bd mechjmical^ prbv'd t<* iibi J^e ) bft^ 
eaule the He^tof a l^m^ b^i% no fekfiih 
Proportion to the Earth's Semidiadieterit 
This i!i the longer inflited on for the Sake 
of the followii^ Faradax. 34. 
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§4. Tbeti is S iertmn EurofNttn C//>, 

0rt (for th iSafi pott} of mpr^im He^ki^ 
and exctida^ ^rmigi atid^ef *ti$ mofi etr- 
iai% iifsi ikt fFuUt of ^ofi BmUi^ff 4renot 
parallel to om amfhir^ Mr fmftnmuiar io 
th€ Fkm i» whitb ^ art iuHi. 

:dmf^er^ Alt Wail» are eAdtatotefe^ to be 
bisflt peiptrKlkiflar to f^ Tan^nt (and 
fknnt to the Cesaaa) ^ tke E^ths whm^ 
ti)e)r^ if continued, i^omU mtei in: ftPi^i&e; 
but if cxixtnded to tbe MOstn alNL ^ Sters^ 
woldd gy6r# wider arid widif iduflider^ ttlb 
ileavr tkejr apprdaeh'd tktiiif afid ebnfe- 
^mkntly ace not Pforaikls, «rhkbf if iAfioitelf 
txtiftn^d, would Krrtt tAt^ xi9S. part fur- 
ikt^t tSandofy butktep ftUl theiaitfe Ei^i^ 
diftamce: Allb in oi^e Point otdy can^ a Per^ 
|ehdicafair^ to the £^th$ te raiftd or a 
Aodzimtad PIuh. as^ aj^pe^fts hf dife left 
Paraiom. But to be mote pafdcular; 'Ti6 
iidljfliiproteblcoiff ingenious Aulhoi* m^t^ 
in this Paradox^ intend the City of Edinr 
burgby noted for ftrong, high, and Stcme 
duH^n^; ibnne bfiing^ as t» repofti^H, $our- 
teea Sto^ bigh^ buiic qi> an Hilh ^^ 
tberdtHt th^ WaUs are not perp^ndiciriar to 
the Plain of the . Hill, but td. the Fafe tof 
k'^ kid the Walla are boc p^r^lel tx!) each 
tebefy &r the Re^hs ^orefaid. . . 
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35' "^tbertis a cmaiu Gity; in the Southern 
Pari of China, whofe Inhaktants (both Mak 
and Female) do obferve almofi the fame Pofture 
and Gate in Walkings as we £uropeans<; and 
yet they frequently appear to Strangers ^ if 
they walked on their Heads. ' . 

Anfwer. In China (ot any other : Places 
^here the Inhabitants ftand near the Sea) 
Strangers looking in it muft fee them as tho* 
itheir' Heads were downward, bythcrcfraft- 
.cd Vifion ; Or China being fituate, almoft in 
.oppofite Meridians to us; and therefore, to 
Strangers in Geography, to tell them there 
are Peoiple walking with their . Feet towards 
ours, they will aik (according to the Ap- 
pearance ot the Thing to them) Do they 
then walk on their Heads ? for our own are 
uppermoft, and their Heads muft be under 
our Feet: Then whereas the Globe being 
round all our Heads are next Heaven, and 
Feet next the Earth, and no upper nor un- 
der on the Globe^ any more than on a Wheel 
in Motion. 

'jSj ffhere are ten Places: of the Earth 
difiant from one 4motber three Hundred Mies 
and upwards^ and yet none of them hath ei- 
ther Longitude, or Latitude. ; 
- AnfiJoer. The Places:ar& faid to.be of the 
Earthy not upon-the Earthy .for Longioide^ 
Latitude.are reckoned on die Surface of the 

Ckbc 
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GkheotiXf ; fo tte. jhb cf dierEardi^ or anjr 
ettter iriiagkiary Line^ fasifig abovift fevm 
thodfand 7hilitmMik^ will fi0t: 01^ ani^Mr 
tjiisf Pwrikkx^ but friftead of teiv, ir he bad 
ikid twenty^ icwodldkave ktpt wiekiK thi 
Poffilaii^ of the Denind, 

37. yi&^tf <7« two diftinSi Places of the 
EaM>y.fyd% imiir' thv. fnne Mefiilatfit ^ofe 
^^ereme af Latitude isjbuyil>tgms totrtplete'- 
fy \ and yet tin true Di^Meey^iamitttieffe tvoa 
PktcK^Jotknoti^BidfyJurpitfs (Sp kalian MtteA 

j1Hfii>er. The/^teMuPARrerattM^nnntd^ 
(he Superfioits of die £atdiy a» fovtraof per- 
eei^ fay- tHd Wovd c^ (and Btt <^M$ i» tffi 
f^y wiilbrib ndas tbiCaltttr (tf tikd EanK 
at twa Lines fiippoiiKt as cdmtf eae fffxA Mi 
DegMe of Ldidaidil, dK6lh«rftnliifiM»f fitt^ 
grde»«f.La(itud«i antU ntott iivii«€(ttt«^ 
jiiajra^rilarfi wiiiiw «fae SibuiMr «( Gtaif 
MimpUiM, Op ifc' tke JPbcvk Ann bf eA 
ilie GIbbe of ^ Ejttdi, \i« nuft difti6g;uMh 
beti^etei LakitQ(k.lviiifi a{>pl^d to »C««a»f , 
and when ip|ity'd to a Cicf » die kft) is tfft 
Diftance of dult CttfftontthiE^tian** N*i>H> 
«i SauA, dir fitfl ia oikij^ tl» Bmdth «f a 
Coontfjr &«m J^ to X^f TiNK, dienn» 
Coumria taxf be Irai^r and Qemimfy wfakk 
lye undtfr t&fc faoiB i>sgfte of LMgkutki 
dieBteaikb,orLadt8deofCN«rMUM)«, MfiM 
tobefivc bandied mi IdiMMe^v affdtte 

Bir«idii>» 
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Breadth, or Latitude of Itafyy is faid . to be 
an hundred and thirty four Miles ; their Dif* 
ferencc of Breadth or Latitude, is three hun- 
dred and feventy fix Miles, or above fixty 
Degrees •, and yet Itafy, is not fixty Miles di- 
ftant from Germany ^ for .they arc parted but 
by the Jlfs. 



^ 






38. ^htrt are alfo two dtftin^. Places of tie 
Earthy lying under the EquinoBial Line^ whofe 
Difference of Longitude is completely eigty-Jix 
Degrees \ and yet the true Diftance, between 
thefe tWQ.Places is not fuU 86 Italian Miles. 
: Anfwtr. As iathe laftj fo in this, the Lon- 
gitude of a City is its Diftance Eafi oxWefi 
ixoxxi the firft.Meridian \ but the Longitude, 
or Letigth of a Country, is its Diftance from 
North to South \ Thus, fuppofc the Ifle of 
jSt, ^homasiyftif>it. Longitude, c^ Length is 
not above a Degree and an half, and. the 
CcMntty of Ethiopia ExtgH^O'^ which* is above 
90 Degrees long, ^bckoning its ' Length 
down (vom. Nuhia to. ibi CapeufG^od-Hope^ 
and up all along the Coaft of Zanguebar ; 
wherefore the Difference of .Longitude, or 
Length may be laid to be completely,- 86 
Degrees, and a hali^ and yet the true i3ifbnce 
.of the faid Mktid from the faid Country, is 
not much above a Degree : <5r the Places 
are not fuppofed on the Surface of the Earth, 
l^ut nearer %o tI>c,Center, where .the LoDgpi^ 
jcudes coincide. i'^. 
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39. ^here are three difiinSt Places of th^ 
Earthy all differ both in Longitude and Lati- 
tudei and dijtant from one another two * thou- 
fand Milet completelyy find yet they all bear up-t 
on one and the fame Point of /ieCompafs, 

Anfwer, All Places, tho' they differ both 
in Longitude and Latitude, at what Diftance 
foever with refpeft to either Poles, bear upon 
the fame Point of the Compafs : Or they 
may be in the fame Spiral Rumb, elfe undcr- 
flx)od as in the Earthy and not upon it. For 

f AT 1 

to an Eye, fituate under the< n^^ , > Pole^ 

all Places, howfoever fituated, will bear on 

the I j^ f I Point of the Compafs^ becaufc 

every Azimuth is a, Meridian, and the Pok 
ind Zenith coincide, as aforefaidt 

40. ^here are three diJiinSt Places on the 
Continent <?/! Europe, equidiftant from one ano- 
ther (they making a true equilateral Triangle^ 
each of whofe Sides doth confift of a thoufand 
Miles) and yet there is a fourth Place fo fitu- 
ated in refpeSt of the other three^ that a Man 
may travel^ oH Foot^ from it to any of the other 
three in the Space of one artificial Day^ at a 
certain Time of the Tear^ and that without the 
leaft Hurry or Fatigue what foever. 

Anfwer. By an artificial Day, is meant 
from Sun rifmg to Sun fctting : Now bcr 

yond 
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yond the Polar Ciicles, and neafcr tspthe 
Pedes, tbe Say^^ ace iacrci&d ^m aymitj* 
four Hours to fnc Mondis, wkhout £un ik- 
cu^ undar die Fobs, in whidi Time, we i 
may «nivd above 4090 Miks and travid on- 
Jy a Mik aa Hour ooe mth another. I 

Or fuppoie die dwee Places to be in Sw^ 
itHy N^rw^^ and Mufemy^ jvfaere tixir Day 
is about two14onib6 Icmg netm ite Summer 
Solitice, kt tlie fourth Pkoe be equi*diftant 
from the other <bree : Sdf^ow if dM Sides of 
an equilateral Triaqgk be one thouf^ndi t))e 
Radius of its circumfcribing Circle will be 
5^7 fl^es ; aad if a Man cn»%Is but ten 
MUcs a D?y, he may readJily rnvel ftom the 
Center of the Triangle to any of ^thofe three 
iHaces » one &<^ I^y. 

41.^ There are three diJiinS Places on the 
C^tinent ef Europe, ^ng under tbe fame 
Meridian^ and^fiich a I)iftaiue^ tk^t the La- 
titude 4f the third furpi^l^ that ef t^e fecond^ 
iyfo^maiy D^ees and Mimetes^ exa^y as tbe 
feccf^fuefajith thejkft ; and yet the true Di • 
^ame ^fthefirft arid tUrd^ frem the feeand er 
intermediate Flaee is net the Jame.kf a great 
mawf j^ples. 

Anfwer. The obJate, fpherpdical Figure 
of the Earth may caufe fuch a DiiFerence. 
Or fuppole London^ Paris^ ai\d Beurhon^ all 
under the fame brazen Meridian, equally 
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biftitnt in Latitude; yet the Diftance of 
London from Paris^ vrill exceed the Diftancc 
of Bourbon from Paris^ by near an hundred 
Miles ; becaufe London is about two Degrees 
tVeJlerhf of Paris^ about the Breadth of the 
Brazen Meridian; whereas Bourbon and 
Paris are in the fame Longitude, and con* 
fcquently nearer, by almoft fwo Degrees. 

42. ^bere are two dtftin^ Places on the 
Continent of Europe, fo Jituated^ in refpeSl 
of one another^ that tb^ the firft doth fye Eaft 
from the feconi^ yet the fecondis not Weft 
from thefirfi. 

Jnfwer. If any two Places be in the fame 
Parallel of Latitude, refpe£i:ing the Rumb, 
the firft may and muft bear off the fecond 
Eaft and JVefl ; and yet the Yecond, refpeft- 
ing the Angle of Pofition, or the bearing of 
one Place from the Zenith of the other, on 
the Gkbe^ may he far fliort of being due 
Weft^ as Lijbon in Portugal^ and Smyrna in 
Natoliaj are in the fame Parallel of Latitude, 
i; e. thirty nine Degrees, and therefore, by 
the Rumb, they bear Eaft and JVeft. But 
on the Globe^ Smyrna bears off the Zenith of 
Lijbon feventy five Degrees North Eaji^ and 
Lijbon bears oflf the Zenith of Snrfma eighty 
Degrees South fVefty which is evident troot 
the Globe and Circle failing. 

^ote^ A Rumb Line makes equal Angles 

D with 
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with all Meridians on the Ghiei aAd«fi>4(|09dl 
Part thtreof altcreth the Latitu^ equaU/v: 
But the Circle of PofitiOn makes un€^iial 
Angles, /. e. greater Angles with -fell other 
Meridiahs than with that from Which it^^ 
drawn. 



4.2. There is a eeftuin European iMbriL 
the Nortbermoji Part thereof^ doth frequently 
alter both its Ldn^itnde tmdhatiMd^. 

Anfwer. By European Ifland, may Be 
Inetint either the Mapbfit, as -Iceland^ whbfe 
North Part therebf,. ufed to befet above the 
Artie Circle, but now is below it, and neaifer 
the Eaft. Orthe Iffiind it fclf ; then it muft 
mean fome floating Iflahd, as 'Boethitcs t6ll$ 
us, there is one in Lomond^ the 'Kggift 
\j?k& in Scotland \ whichalfo our Ingeiliofis. 
Author mehtions, as one of the 'Rarities of 
Scotland \ in which Lake are ialfo Tilhcs 
without Fins, tind is fitequendyi:enipefl:«ous 
in a Calm: Or any Ifland, wKofe Ndrtb 
Eafterly Part is overflow'd by the Seaj this 
will alter both its Latitude andLdrigitude. 

44. There is a terrain Place in the 'ffkmd 
cf Great-Britain, where the Starsnte ixkbHys 
n^ifthky at any Time of 'the 'T>ay^ if the Ho- 
rizon be not over-cafl with Cl^ds. 

Anfwer. Tliat Place may be fohic'CMl- 
pit, Well, deep Cave, or high Chimney, or 

Dn 
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Dr. Halley's Royal Ohfervatifry \ fiich as 
Tyeho had at Denmark ; which was a deep 
Well or Dungeon, befet with Looking- 
Glafles, where he fat and obferv'd the Stars, 
in all Se^ns« 

45, // may he clearly demonfirated^ by the 
Tbireftrial Globe, that it is not above twenty 
four Hours Sailings from the River Thames 
in England, to the City of Meffina, in Si- 
cily, at a certain Time of the Tear; provided 
there he a hrijk North Wind^ a light Frigate^ 
and an Aidmuth Compafs. 

Anfwer. Nor twenty four Hours neither, 
if the Voyage be perfotiB*d on the Glohe^ 
and the Time meafur'd by its Hour Index ; 
Or if it mean the- Tides failing betwixt thofe 
two Places : Gr becaufe one may pafe from 
Frame "tor Italy by Land, and the Sailing be- 
twisct Britain and France^ alfo Ittify and Sicily^ 
is not above twenty four Hours : Or if by 
twenty four Hours, be hneant the natural 
Day under the PoleSy which is a whole 
Tear, this Voyage may be perfOTm'd more 
than once in^ that Time: Or, L^ly, the 
Difierence Betwixt the JuRan and Grer 
gorian Accounts being eleven Days, where- 
unto add another, which irrakes twelve j a 
Timeftifficient for Rich a Voyage 5 provided 
you have ftlU, a good 'Wind, light Frr- 
gatc, andpraper IfArumentit Thin may 

D 2 eafily 
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cafily be demonftrated by the Terreftrial 
Glo^^ on whofc Horizon both Accounts arc 
laid down. 

* Thefe (adds our Author) are the chief 

* Paradoxical Pofitions, in Matters of Geo- 

* graphy, which mainly depend on a thorough 
' Knowledge of the Globe 5 and though it 

* be highly probable that they'll appear to 

* fome, as the grcateft of Fables, yet we 
' may boldly affirm, that they are not only 

* equally certain, with the (aforefaid) The- 

* orems, but alfo we are well affured, that 

* there's no mathematical Demonftration of 
^ Euclid more infallibly true in it&lf, than 
Hs every one of them. 

Howbeit, left feme of the foregoing So- 
lutions ihould not anfwer the Dignity of this 
Encomium or Charader; hear what the 
iame ingenious Author, who doubtlefs knew 
his own Setiie beft, acknowledges in his 
Preface. 

*Jf therefore thefe Paradoxes, above- 
^-mention'd, fliall obtain the End proposed 

* (the routing of the Mind to Think) it mat* 

* ters the lefs, if fome of them, upon ftrid: 
.* Enquiry^ &ould be found to confift of 

* equivocal Terms, or, perhaps, prove little 

* more than a .Quibble at the Bottom-** To 
which I fubjoyn, if any of the preceding 
Anfwers feem. not iufficient, or fatisfaftory, 
J d^Cvx our Author*$ End may be ilill pur- 

fued : 



fued ; May it ioufe the Mind of my judii 
B WftwriwV w ^tadfr and aSEer z bettc 
according to the Saying of the Poet, wii 
vhich I conclude tiiis firft Part. 
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46.*|f N what Degree dF Latitude 
Does that foft Femak dweQ, 
Who, upon certain Days, might view^ 
If (he obferveth well. 
The Morning "Suno'th* ielf fame Point 

Of Compais twice to be, 
Likewife his Evening A2dniutl| 
Twice in the fame Degree. 
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TeD me Areet Engl^ Ladits, for you are 
Than her more cbanniag far, and far nore fair. 
AxSyftx. BmneenfheTtojniei. See Paradox i a. 

47. In the Atlatuick Ocean^ from onr Shore 
iMftant five hnodred Lelgues, or little more. 
Lie the Catuay Ifles^ bleft with good Air, 
Sweet whittling Biidsy rich Wibcs heyond compare* 
AMoantaiD, die Workl^s Wonder, fitoate the re^ 
One of the higheft in this earthly Sphere ; 
*By us ^is call'd the Teneriffai Pikiy 
Whofe lofty Head i*tfa^ Atmoiphere to high, 1 

That it funnounts all gtofler doods o*th* Sky 1 j 
Three Degees and an half you may it ken, 
Or ( what^s the fame] tivo hundred MUes and ten ; 
For die Refra£lion, Angle you may make, 
AUowaace (what is diought but meet to take) 
Thirty five Minutes, joft of a Degree: 
Now I demand what Height die Pike muft be. 

Anfwer. 4. 28. Miles ingh. 

48. I have twelve Times feen Biffextile^ pray tell 

how that can be. 

Since twelve 6mes foar make forty eight, and Faiik 

but forty three? 
Anfwer. If a Perjhn be h&m vAihe^J^thrf February, 
»nd trmfelWeAwBi^ 4he Globe abota^ be may fee tweive 
Biilextile Ttars hefire he be completely ferty four Tears of 
•^^ if ^ ^as wrn in a ^ffextile Tear^ 

49« A Golden Ball fliall weigh t\^'0 Pounds in Troy, 

Where from th* ^Equator ten Degrees does lye ; 

But at londori a different Weight is found. 

Of that {ame Ball, wKcb Difference pray cxpouiid. 

Anfwer 
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meter mth0'Mfiim0kiiitQnik; in tmitr^ BkmumF tim»t^ 

the Pol«ay fi/fic brndrtid^itm^. M« U-fac^ huipikrtd dghty 
mne; therefore^ accordittg to the incomparable Sir Ifaac 
-Newton, the Profortiom of Grawityy hetnjtnxt the JEq^ator 
•and Yole^'^ is as Ji<veiundred to five hundred anyone, and 
the Ltcreafii litAfas tUtSftarr ^ t^ rr^' Shi if fie 
Latitude i and'^itat- ^ Bit '^^mii m^tr^ im^eit' Le4^ 
dor^tkemrmtAeeDtgteeti IMtiiki i^tiirtmi'GbimiK 

This, then is (J frefume} oenfiei^d Jipom the- Etiftk's 
oblate Figure i and tie Diminution of thecentri'fetai Forte 
or GrafvitVy "njuhicbis uniwerfaL X. In every fngle Pae^ 
ticle of Matter, z. Ai to its E:>trm. 3. Jl tS all kind 

?^ Bodies. A. JI to Time. 5. As to ^utntit^ of McHer, 
. InaJf^heiPtRr^tl'AoMt^tifih'ji^ifiiim^ 



50. .Die <}qiba8 hop Anioial TeiT8»iiafisBtiiy ^4)rii( 
Mafculus eft siaUr^tti MuUexquepater. 

Anfwer. Progenitos miM numerofos *veire Qyrmos 

Usee remof -hie Bufo, Mater bit 9 ilia Paten 
A Tadfole, youmg^xo^ vr f oack 

5 1 . Leander to his Hero writ, and (he 
As oft writ back, to ihew her Gonftancy; 

When with them both the Poft three Times had been, 
'They had no more than^xacKai Letter feen. 

Anfwer. The PZ'adox meahi ivitb .bQth> not each three 

* ■ 

Times : The P&fifirfttitok Leitocler*j Letter^ fecondHtro^ 
■An/wer, and third hrdught ii #0 Leander. 



5^. The Da/ th^ I v^as bofti?li^ FJfth^ ha ^^ 
Laid by five Pounds^ and faidj^ was for me ; 
And whene'er my Birth-Da^ came he ne'er faii'd 
To add five Pounds, (his Love fb much prevailed 
At twenty-four, and upon' my Birth-Day, 
I wedded was, tny Portion he wDuld pay. 
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3uft thirty-five Pounds (I full twenty four) 

How comes it then my Portion was no more. 

Anfwer. ne Ftrfon was hr^ in Leap Year, w thi 
3 9/.^ ^ February. 

53. A certain Mount in Devon/hire doth (Undy 

1 Whofe lofty Head o'erlooks the neighboring Land ? 

F And fuch is the known Property o'th* Hill, 

That if a VefTel you with Liquor fill, 

i At the Hill's Top, or Vertex of the Place, 

\ It holds le(s than if filled at the Bafe : 

I Now what's the Caufe of this Deficiency, 

I Pray let me know -in the next Diary. 

Ai^wer. Water has its Surface ahwitfs of a fphericid 
Figure^ and thatfartheft from the Earth^s Center it leafl 
Sinellingf attd cwfe^tentfy holds leajt ahonse the Brim rf 
the Vejfel: The Top Diameter of the Feffel being the ChtrJ 
of a greater Grcle, on the Top of an high Hiii than at th§ 
Batt^m^ fwMcb is afimtnsAat lefs Grdih ostd confeqtantlp 
. more ConveXf nsnli therefore hold more above the Brim^ 
\ at the Bafe^ than at the Tap of the Mountain, 

54. When Tyrant Noll, at fatal Worcefier Fight, 
IBs Ciew harangu*d, againft both Law and Right, * 

, His quaint numerique Voice no two did hear, 
I Tho* feveral thouiand Mifcreanti were there i 
I For ev^ Man, and every feveral Ear, 
OkL mot the fame but diftant Voices hear. 

' ' Anfwer. Sound being affiated in Concentric Grcles its M 
Stone falling into Water^ moves it all around i fo that. 
Part of the Qrcle, luhich touched one MatCs Ear could 
uot tonch another" Sf who could not be in the fame indivi-* 
dual Spot of Ground. 

55. By 

If 



55. By wli9l M^im^ i^ay I knpw moft certainly. 
That two Meft uj^ th© WorW tbererorew 

Wkofe I'{ca4« 0/ Httc (iF-^iunbered they ht) 
Are equal to a fingle Jiair ; 
Altho* fomc Millions on each Head there were. 

Anfwer. If the Number in ths World, do txmd 

^he Numkep of Hairf that -are on a Mafit Heajj 

Tou may fafekf affirm- ihen^ that /wj Mm there are 

'That hofve the fame Numhery to n Jingle Hatty 

To explain and fwoe the Truth of this Hj^theticel 
Profoftioft; That if there be more PeFfons in the 
World than the Niimbers- of Hairs on the Head of 
any one alive, then mufi there he injuQ Men in the Worlds 
the Number of Hairs of one of «whtfe Headsy is exafflj 
iipuil (to ar Hair) moithtbofe omihecthnr's Head, 

•Suff»fea axfyfrnetil Number^ Mtfh fir Jnfiasue^ght^ 
mdi^JInets OKrnme of theise Heade exceed fix-i the- fern 
^jexfe^uatcenjoiU felBw' hy^the*fetme RutiocifUitiou^ai if 
jmk mtdeVfiof'. agnaStn 
\ Muxi^' St^fm^ Mt- of' the- eigi^ k» hit m»He»i ^f I 
at^'^iJM^^f'tiefcvetiiJysi'oe^nfy'Otta' Hairi toe^ harfte d^ I 
reaify found eat^-twhat-ixe^d^ryi if mt^ fet^thisMa^ ^ I 
end out of .the fi*ven remaining^ chufe another y mihich 'we 
fufpoje then t'^mJIait^ 5 . »aw.. if atty -om of thei ei^nr fix • 
kath fwo Hairs, and no more^ ^we have *what tve fdUgU 
/or; ' but'lf not y fet thts Man aftdgy and take anothiry out 
of the fix remaining Mw, nMch n»e fnppafe has thrt 
Hairs i if tUnamy of th^-oilsti* fiv0 hiu got three Hmrh 
as lAjell as he, curinputy isattOB Bndi. if noty fet. Urn 
afidey and <hufe. another foet of the fifVfy which 'ufe,fiiffej! 
has four Hairs; if at^ of the other four Jhossld chanct fe 
ha^vefiur Hairsy then ha^e tve tnvo Men that have each 
em equal Nundter, the Thing fi^ught ; if noty then they oB 
fiar tnufi have either five or fix Hairs ; for beyond fix p9 
Man can han;e: Then pur this Man hyy and take a fifths 
vjhom fivefuppofe to have five Hairs i novj if-cfr^ of the 
other three have five y tve have our Defire; if not, then it 
JisUofwSy that the three remaining Men^ mufi of NeceJ/iiy§ 

barae 
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have each Man 'jix &^i. 'fir i^fire nsoe 'k^^e- fnftvk^ 
that they had neither one^ ftdr-f^Oj ^H6r -^hftfe^ Jior jftmr, 
nor five, and therefore th^mitft hafvei.fix, hfypud-whieh 
they cannot exceed. 

Now, if inftemfjuppoytrig \hc-pfi^M'io&d'(fni tfair^ 
you hadfufpofed he had Jix , fii^evr-yiSury^^^X^^^dnidy 
hy the fame Way of^^^ii^ymu ttt ^btfi ato \^i HtlHe 
ConciuftQn, 

Was by brave StrephofM^Ml[iV^'4%9iXf 
ButftilJ, as he iA«ft*<kiJt<hr<Jdy^ 

And when he talked of^WWrfi^ r<^1ft»r. 

She got more diftant ^^IrAfti'^^^Wfer. 

But what he fu'd for,-^W fij t^^. 

He did by Ao^^^tqSb(lfi&$ ' 

For walking with 'ISi'^Hfe?/ ftftfr, > ^ 

One Afternoon, toiSkt^f^^^ - 

In a vaft Champain CMMiRy> 4fkf9tt 

Nor Hedge; «W*I»Sfe,J'A6piTNfct^^ 

When fbaft<l^^§fmi^''C!Hy^ 

Which ^m^f^rngt^ stt^^ii^ mr. 

Anon (i!^«ifft#1$a%J«feh) 

It ratoVi%jiWWI^4fhp«widfy : 

iVhich madcthefliy DartlPtf Mm iJir«*r, - 

To fhelter her wWt^d^lcttig'^eWke. . 

Soon after thisili^'^SlWrtfti'^gre^K^ier, 

Which '"ft^icaa^j N^^VEt)^ «ilEg1(iit>^tife«i^; 

Then roar'd a«W!!d»t8«arPe1rir'or Tteh&r, 

As if the Eartfe-lB^^blrti 'dUwfcr. 

This made^"^ We^^Mtfjg Mtfd'cibbnice, 

And in his Bofoift ftr^^d !i61^ Fate. 

The Swain, -flfo^ ^(m^^ttdn** A^di Pi^ar, 
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Took Courage, and to her ditt$ fpokc, j 

PbilUs^ I all the Gods invoke, 1 

To Witncfs that my Paflion's trae. 

And would forego the World fpr you j 

No Flattery I need pretend. 

For futely now the World wfll end. 

Oh Strepkon! (cries the trembling Fair) 

My ThoughtsFll tell you, without Fear j 

I Love a« much, as dear as y w. 

But Pride forbids what Love did fuc : 

And if this dreadful Sttirm blow o'er, 

I ne'er will pcrfccute you ii 

Then did they intermingle 

A fure Prefage of future 1 

Straightway the Heav'ns began to dear. 

And Joy fucceeded now their Fear. 

This was, as I do well remember. 

About the fifth Day of Veamber. 

They th^ agreed to be in Wedlock joynM, 

The longcft Day h^ in the Year could findj 

And in the following Week the Marriage was. 

Pray tell me now how this could'come to pais. 

Anfwer. From Noon to Noom, Aiht>nonien <&>2y, 
Jre notjufi twenty-four Hours, ev'ty Day, 
But longer/ome, fomefioner hafte awiy. 
Gwi/ Pendulums, as' libiAJell renumber^ 
About tV ikvesah or tnmlfih Days of December,* 
fTbe Space. of thirty Seconds, meafare more 
In Number y than they did the Day before 5 
But no Days ilfe, which fkdniy make afpear 
nat thefe the longeft are in all the Tear. 
Strephon rejeycd, thathefofoon had found 
^he Day on which his nuftiaf Joys were crown' d. 
Fair Phillis, too, tranfpcrttd with Delight, j 

No lefs r^oyed it frovd the lon^efi Night, i^ 






$Qvae ReafoBs foSow, ferving to explain the fbregomg 

Solution. ' 

1 . Jyd^ Swi or Bartb moved abn^ the EquinoButlf ky 
a coMfioMtf um/hrmt eqmal ' Motion \ yet tbi ^Time^from 
Noon to Noonf ivould not> he exaSly fweniy-fiur Hours ^ 
int twonty-four Hours finr Minutes; hecaufe in one Re- 
volution the Stm fwMt advance about one Degreg further 
^bm tbi Dof hefire, 

2. Jjy tbt Sun be fitfpofed to move equally along the 
EtUftic J jett hecaufe of its Obliquity, equal j^cbis of the 
tcRftic niouUnotat^wer to equal jfrcbes of tbeEquino^aU 

3. ^be Sua doth not move with a conftottty-Umfomi^ 
equal Mtion, in the EcUfticy but Jbnutimes fafier and 
fimetimes fitFwer ; hecaufe it moves in an BHipfs ; and in 
going one Half of it 9 fiends eight Days more in the Svati: 
mertbanin the Winter HidfX)tar: Thereforey if, m^^ 
eetmdaUy foB^tvsy that the Dsys aftuneftahond^up^ ex* 
^y twenty-fittr Hofrt. 

57. A Landed Man fwe Daughters hadj^ 

And both w^r^ very f^ir, 
ffe gave to each a:flec« 1^ l«anda' 

Ooeioiindy thpothc«fquaxer 
^ iwentjr ShiUingB tei Acre, . jn^^ 

Each ?iece ite Value Had, 
ThB Sluttags w&idi did compafs eadi, 

Forit^xattypaid. . 
If crofi a ShiHiBg ^ » Inch» 

(Ajitw very neait ; ^ 

Which was iche l)itter Fortune, ihe 

That had the Bound cr Square ; 

Difference 53844 19 4.J 
E Thf 
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The Algebraic Proccft is, 



7he PercUsHngMi ^Heafurf. 



Thin — ^=^mjidt <whtck 

4 



aa 



In the Square. 
/O^Nr, ofShii, that purchased it 
a^ae^Nr. of Inch, about the ^fides^ 



fquai^ i gi<ve$ —^ ^whicb • 

are the fquare Inches in 
the Clofe this S^ided ly 



aa 



fi gives -*- the Nr, ff 

ID?/ 



fN«:JV. A., infq^ficre^ssd^ 7 ^640 



J^Bm^Numher ofShillf^gs that pur ' 
fhas^danAcre^ 



Acres, nvhich multiplied 

aaf 
ksfgi<ves'-^--^^=si a the 

^whole <ualue of the f quart 
Piece ip Shillings, and 
being reduced gives 

«a=— =250905 12 






0m 



In the round Piece,. . 
fesssOrcumfennce in Inches 



^h en Jay 



As c t^\ \\a\ -*'«=i^ 

€ 

Nr.ShiLthatpurfihai^it. i ^^^ 4. Grcukference 

ini4 v *ft» Diameter 



/i^Diamfter of the Grcle^asr I 

> 
t^Qre. offaidPia^y 1^159 



^/>E/^ the Area 
a a aa .' 

This Ana di'vykd by «,' and multiplied by f as In tkt 
firmr, p'ves the Purchafe in Shillings, viz. 



■f. 



^J^a nvhich reduced jb =» -^ « 197060 la 77 

5^. Sup* 



J 



.. t. 
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58. Suppofe a round Ball for to move in the Air, 
In a certain Proportion, which I ihall declare^ 
Let the firft Hour bo twelve Miles, the next tc^* 

movo ten, - 
And fo in Proportioir, from whence it began, 
Ai twelve M t6 ten. Now try if you can 
Tell the Miles it will move^ fuppofe kto be • 

CpntinuM in Motion to Et^nity. 

Anfwer. Tife BaU thai is fmving Eternally 7& 
In Frof&rti&H of Pwtbve W ten jujffy nmll go. 
fbreefcore andifwehve ^les^ and no more I dectari, &c. 

7 he Reafon of this Paradox is, that in infinite Geonu" 
iricai ProgreJJton^ if the Proportion do continually decreafcy 
the lafi or leaft Tenth nmShe infiniteli fmalU or^ in Effe^f 
nothing, and fo frodnce afimtt Number * 

Zufpofe -^fif 'T^'^W^T \>ii^mho^^tmof all 
^J B^ficondjTerm «,lo , _ j^j^ J 

the Tenn/^»»yz* 

59. If, in one Second's Time^ anlronBaJt 
Bid five and twenty Englij^ half Feet-fall : 
How long muft be the Time it then mull take 
A Journey of ten thoufand Miles to make ? 

Anfwen I think the Time in luhich the Iron Ball, 
If gently dropt^ ten thoufand Miles ^tll fall, 
Muft he alloi^din Minutes thirty four. 
And Seconds fifteen neither kfs nor more. 

Tins depends on the following Propojition^ that the Ac'* 
celeration of the Defcent of heavy Bodies, are as the 
Square of the Times; the Reafon is, the ASfion of Gra^ 
tfity heing continued in every Space of Time, the falling 
Body recei<ves a nevj Impulfe ^ equal to 'what it had before^ 
in the fame Space of Time^ recei'ved from the frfl Power. 

Thtis^ Suppofe in the frji Second of Time a Body hath. 

£ 2 acquired 
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acquire J a Vehdtf^ n»:hicb^ in tbattime^ noould carry it 
thirty f*tvo Fuot (and^ire there m tienv Force^ it nAjwH 
ccntinue to ekfcend^ at that Ratty *witb an eqoMe Motion) 
iut^ intienextSgeoiuitfTimr^tbtfamMHrt^Gru^ 

litjf (Mtinuaily a£iing tbereotiy fitperadds a mew Felocity 
e^uai to the former % fi li/at at the Endtf the Pwo StctnJiy 
tbf ytlocity is dcuBIe, to ivbat it «»/ at the End of the 

A/. ^ 

Hencey then ^e^ejlim is eajtly fiMdx fir turn tbt 
Mies into Feet 52800000 oHd-S^i^ it-fy it-S> ^ 
9mtient is the Siptare^tie Btdomk ibeSdtfy ^aiU Ufd- 
Ung (viz, 4224000) the S^mere tk4. HtQt ^vekei^.^^ 
Sufnds (2059) asd dividing by 60, gi^s MinuttH 
uimlj 34 ;,' l^. Seconds a little ^bonJi§ ha^f an Hour, 

60. Before my Ptthtr %eas begot^ ^ 

Tzn fure I wa&btf^iM. 
And bom before my Mother,. 

Tbey both w iklKranfl ratten ! 
And 1 amJyiiig in that Be? 

Where J irot my Grandmotlier^t MiKkidmi^ 



Anfwer. Adam, Ihuw, was tte*4r legot^ 
And Ev^ iff bint twas made^ 
Andjincelybimtbtf brought in Death i 

They bothy longjincey 4xre deady , 

Yis cettainy^ Abel <was begot 

• Of thofi his ttsjo faidTarenfSf 
Vedy'dhyForeey eeitdnjjasthefrfi ^ 

That yielded to DeatFstf arrant} : 
Therefore he got the MaiMnhead 
O/sGrwubaotbery the Earthy 
Being laid therein tbefrfi that voast 

^fbo^motthefirJIkfB^^^* 

61. 1 



N 
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61. I. As I was mD&ig all alone. 
What Paradox to pitch upon» 

To entertain the Fasr, 
Within my Study flies a Becy 
Whofe Wings made pretty Melody, 
As ever I did hear. 

II. Pleased widi the Nolfe, I drew more nigh^ 
^ When ihflantly came in a Fly, 

That chann'd me with her Sound ; 
The then united Tones produced 
A perfect Fifth, as e'er was us-d. 

Or could by Art be found. . 

III. The nimble Fly's Wings qukker were 
Than thofe of her Competitor^ 

As may by this appear; 
For an acuterTone they made. 
And in a fharpef Key they pla/df;, 

(Which made the Matter dear.) 

IV. If in a Minute's Time diought I> 
The nimble Wings of the fame Fly 

Ten thoufand B^s did go : \ 

What Number then muft be the Swings ' 

in two Hour's Spac^, of the Bee*s Wings ? ^ 

Is what I fain would know. 
Anfwer. BeUi*ve me. Sir, the littU B<e, 

With her harmonious Wtngs, 
Didmaieexa^f^infunHpursSpafey ^ 

iight Hundred thoufand $wit^s. ] 

The Foundation of this depends upon the Di^'i^on tf^ mT 
Monochordf Sec, Di*vide the String of a Viol into tbrei 
equal Parts^ and then firike tie 'whole String (andobfer*ve 
Ae Sound) flop the String againj in one of the thkd 
Parts 9 and firike the Length that hath t^uw Parts of the 
Wbokopeni it 'mil found aperfeQ Fifth to the /amor 

E 3. . _ , . . Tones^ 
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TMe; fo that the Properttm h m threes i^jso^ffob the 

Diafafon to the Diapante^, srthe M^atmE^kth ie^ their 
Fifth : So that the Paradox is e^pif ai^^werdi fir as three 
to fwo, fo is the Ntimbtr of Vibrations thai the Fly medtes^ 
in two Hoiirt^ to the Numler nvhicB the See Tnakesintbe 
fame ^imtf viz. 800000. 

€%. I enor^clbyM (l)at 'turas ia vaii^ 

To win the PrizefrrdposUy 
However 111 veatuM^ ^Hat *«gaa, 

X^aufe mertily dk!|f08*4t 
The Mark whereat I now do au». 

The promifed lUwafd, 
Eggsme Id plajra Ibited G«nfe^ 

And draw xny Qnljr Caid^ 
Aionifiiing it fure moil be 

As Paradox e*er wi»» 
And thro' Surprize ^oafcamc^lte 

How it ihoold cdme to pafe i. 
That I, the anl]p 0%i»g, thte» 

Was marry^dto my MoAei>, 
And yet ihe never mairyVt Man, 

Nor ever took anothw; 
Kay, ftill a ftrangw Thifig yon'tt JM, 

That when I wedded w«Sy 
J then was of the Female kind^ 

My Mother was d\e Mas ; 
Yet the moft fruitfid Wife never hafft 

So many Sons as^ I; 
«T6 hard niethink»> to be conceivM, 

Tho*fpoke wiAout a Lye. 
fitrtknow, the Cream o'th' Jeft is here, . 

No Body was my Father j 
Then windier, yet, h«w't may appcwf ., 
- That ever I had Mother. ' How 
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How could it evdr J«qpf>tft fo 

m have fim «U ta £iicis» 
Adj fit, pefhi^i yow tte'c find iriio 

My lofrkig; IMbted was. 
Hare, t^im, >M may fufMntfU^ 

And ibtt r^Uaitt itt Sdttbr, 
y^kkif yoB «an!t iffircMgate, 

m dare to make aU out. 

Anfwer. S'W Faradtx nujfi medsfut^nm 
And much dtU^t the Fmr, 
Itbinky&u merit luelitbe Prizc^ 

For ^t's iej^Comfartr 
^mfiPdlfomd^nU la laft 

four mamng, muft be Eve, 
^"Eeing taken oat of Adams WsJU 

Did Fefttoie Shape receivof 
fie only Offffring then Jhe tuOs 

And Adam ntms ker Mother 
^hil^onmn 'Vo*t, e»d he the Mae%. 

Tet nvas he not her Fa$hetr 

tfntbiwHtf/k'MdMstat, 
Her eOefi Son <we reetdiitat Caia 

Gedkfd^ta'ueiybadonef 
^hfTfnth IkJ/fff J hmn Atedttd 

J^notilhegyeitrFe^dep. 

63 . Watkiftg tfte other tync^y tb fike th^ ^ftt, 
(Bright (hone the Sun, the Weather very faxx) 
At Diftanee'l a^difmal Ck>ud did fpy^ ' 

Which (^ intfdioa^> sip«jft the: Wiiai *d fly. 

..... Whob 
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While I upon my Watch did look, to fee 
How Time did pafs away, lo, inftandy 
A dreadful Flalh of Lightening piercVl the. Ckmdy 
Juft fourteen Seconds, after which,' dead 
The Thunder roar*d^ now 1 iiU#r»\t.w0aIdl>e, 
How many Feet the Cloud did burft fiom me. 

Anfwer. When Heati ondMoifinrey are tit one cdf^cpi^ 
Andfahle Mountains chacd before the Whd, ' 
When tnjoo contraries ^were together pent J 
Their inhredjarrs^ fomt Jhew" d their Difamtent, 
Then Mighty Jove, tofcourge their Mtftiny, 
Bombards their Fort ivith his Artillery ; 
For njoben by Force th^ embodied Chud is renf^ 
ji Peal of Thunder Jhakes the Firmaments 
See here the Diftance ivhen that Rupture-brake 
When angry ]ovz thus to his Creatures J^ake^ 
Hufli, ceafe this RSge. They ftraif are calm andftilly. 
They all obeyy atidivait upon his Will. 

According to Sir l£2izc Newton, Sound flies 968 feet 
in a Secoid} 'wherefore 968 x 14«bb 13552 Feety ir 

Miles 7, 6 Furlongs 160 Feef, 

Perhaps it may not be uawekom to the Reader to 
deliver iome Obfervations concerning Sound, a^d the 
FrcgreJJion of it. 

5w«/ is produc'd by the little Vibrations, which tie 
Parts of the fonorous Body occaiions in the Air; and 
the Strength or Weakncfi ; in Proportion to the Quantity 
of the Air ftruck, and the Strength of the Vibrations, 

Mr. William Derham, F.R.S. obferve^ there is a con- 
£dcrable Difference in the Accounts given by good 
Authors about the Velocity of the Motion of Sound 
in a Second of Time, as followeth. 

Sir Jfaac Ne^fon*s iirft Edition of Mathematical 
PrincipliBs, gives 968 Feet in a Second of Time.. 
His fccond Edition corrected ^ , 1 142 

Francis Roberts ^-^^-^ m m h, , ■ ., «...»- ] 100 

Mr. 
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Mr. Bai/ie - ^ ' — --— — ■■ 1 ■ i jsoo 

Dr. WiaJJ^er -'■^ ^^ — '• r— ■ " ■ ' " » 133* 

Mr. Fiaptficad .^^JiQtaer ^^Qjral, — 77— 1 
Edm^'Hauey '■ ■ >' ■■ ' ■ ' ^ ■ »* 'n « .■ ir li^^ 

Mr, z^^i^Mw, F.k;s. —, ^ — :— - — J 

Norentine Academy — 
Royal Academy, a; Paris 

TJusDiver^tjr proceeds, ,pF6bial)ly, ffom .not ofing 
»QdPei^duluim» v^s^ $trutgs and Plmm^y id. Prom 
difregarding the Winds, 3^. Diftaace b^ixt ^otWaiui 
Ohfermtit^XM ^rt, ' And the Ditercnre bctwaxt the 
l^e.laft being ip TaiaU, might ariie from ufing Penv 
^ums equally j;ood; and Experiments eqnaOy^ ^'^V^, 

The fame worthy Anther, %maiaibUEjqperunents» 
aid x:epeated Obfenotioni^ found no JASkxtxMt whe^ 
ther llie.^Mv^asffirld towafckxM' s^upft. famtt iix t^ 
Veloc)^x>f -the tmiindf »nor >n anv Imerent fitevatlpny 
tior in di£(itent Q^antiur, tor Mxe Powder 

(thoa^ it did in Strength of Noife) neither l>etwixt 
Da^^r Night,, Cl^ar or Qloudy, Winter or SjmiQier, 
iRainorSnow: All Idnis of '^oiodSr came in like fame 
Time to his Ear, ftoui -tiie fttte' Diftteoe; wfcMbtf 
tenfe^4»]|griai|giiid«r#iBBJc ^ ^ . .. j 

Bv yery.^9^Hfae PJ^^af^t^.-^^^d^ Mjot^ 
^f Sound, to be "C^QaUe; w ^ Rei^.{^;,^ ^ >a 
Engltflf Mile' in nmet half" Seconds y -two t Miles i^ 
18, three 1i*tfei^ in iy,"fcrf. Anrflie i$ confem'd in At 
Belief, diat ^^mph/ radires the neardl Way, arid St^ 
Velodty «<^|uai in Aodlniies«r Dedindos,^ and thafc 
Difierence of Cliinates or Weaker, miikes' no DiSer- 
•ence in the Velocity, thpti^^ thick, cloudy* or biowf 
Weather did dull the Noife or Sound. 

But I know not w%Ly Winds midit not fo affefl 
Soundf that IS, byconipunn^ with its Motion, advance 
it to 1200, or retaid k 1^ tts being contrary, i^at k 
^ay not move above t lao in aSecoad of Tknc. 

The Ufe of 9& this KAy be to meafinre the Diftance 
of Thunder, Forts, Batteries, or Ship at Sea, ^c. \ 

Any Space or Difiancty propofed to find how long 
^9Uttd wiU be flying that Diftnnce, fay. As 
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As i 142 : is to i : :fo Is the Diftance in Feet to At 
Time in Seconds. ^' , - . 

Any Time ^ropofed to find the jSpace or DiHance 
that a Sound will fly m thai Time, "fay. 

As I : Is to 1 142 : : To is' the given Time in SaonJs 
ttJ the DiRance in Feet. . ., >' 

From what has been faid, we may conclude, that 
Sounii moves 1 142 Feet fc one ^rrW, eight Miles in 
a'jSicoTtds, ijMiks iiibneni$hiatfef(prf, jand near 780 
Miles in an Hour. 

' And if we number icn Sfdam^s between the* Fire of 
the Cannon feen and the Second heard, it is manifeft 
that the Gun is 11420 Feet diftant, or fbmewhac 
more dian two Miles.' ^ 

Asfikewifcj if 5 ^rrm/£r pais betwixt one ieeing the 
Flafh of Li^tning, and hearing the Thunder, we 
may reckon the Thunder^CIdud is about 571^0 Feet, or 
a httle above one Mifc <5ftant from 6s. . - ; , 

64. Enflam*dm Love and' wrapt in £xtacy,V. 
Ericii^din£y«c4'soATOs.Iila)^^>.. i ,y, ,. 

When envious Chance^-iMd ooriikd^partii^ canfe^ • 
ftgiinft both'NairffeVin* AfWii^^ 

But bur next Jjleking, )Bvi«fid'thefi^ .. ' ^ 

Seventy eight huiKlred Boats and twenty-nine^ ', ', 
Of » Bice Pendulum, whofe Length I fee ^ 
Twenty five Indies three Eighths exadt to be. 

Affift mc quickly, oh you Sons of Art, 
You who have felt the Sting of .G%>j^s Dart, 
You who to Tcndernefs and Pity move; 
And know the Pangs of difappointed Love ; 
For if, too (boft or late^ I fhance to.go, 
Defpair and Ruin certainly enfue;. 
Tell me the Hours and Minutes, I impIore,^ - 
Or I fhall never fee my dear Eltza more. 
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Anfwer. Ow Day as I tvas in a mufing Vdn^ 
lly rowing Fancy £d me entertain 
With thoughts of Love, nvhich did the rim hegutk^ 
Aid great Delight attended me the nuhile, 
^traitnuay Iftruck into a 'verdant Plain 
Tomeditatey and eafe n^ trokhled Brain i 
Jhere I e/fy'd a Grove, moft rich of Shade, 
Where 'wanton Birds harmonious Mujick made: 
M Things rejoycdin the mofi lovely Green, 
Nature, in full Perfeaion, here 'wasfeen. 
Iplac'd myfelf under ajpreading Tree, 
Methought it voas 4 charming Canofy. 
Under this fleafant Shade Eliza Jkveet, 
And her dear Lover, £4 together tneet \ 
Where he oft Uy encircled in her Arms, 
In Love-Tran/forts, amdft a thoufand Charfns^ 
But emnous Chance e&dfeparate theft Friends, 
J^ho hope next Meeting voill make them Jmends^ 
Ah! cruel Fate, to crofs poor Lovers Jo, 
Methinis I feel thi Pain they undergo, 
Caus'dfy that Trey tor's Abfence, in each Breafl . 
With Sighs andTearj 'which cannot he exprefi. 
But lefi a Di/appointment hejhouldfnd 
In their next Meeting, vifhich they hoti ajftgiid^ 
To eafe bis Pain it doth my Pity mgfpe. 
Who hurw the Pangs of £jappQitj^e4h9V^r 
In ^/j Eliza's Arms let him he hlefi^ . 
And in her pretty panting Bofom reft i 
Ihe Time is Jhort, vohich if they chante to mijs, - • 
It puts an End to all his Earthly BHfsi 
Like a dear Lover, Love my Mind in/pires. 
And his hard Cafe a Tendemefs requires 4 
fb^ long it is eW he Eliza met. 
In t^is moft pleaf ant Shade ^ I find cotnflete To 
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70 h Me Hour f with Minutes firiy-fivr 
And ^^ivndiffijrfix^ nor lefs nmr more. 

65^ My Grandfire aod my Great Gi^dfir^ 

l*m iurey conceived were 
Both in one Iiiftant» at one Time 

Firft breathed in the Air. 
]^y Grandfire did no fooner breadit 

My Father did the fame. 
Great Grandfire my Fath^ begot 

Before my Father came 
Into diis World, where he did m^€^ 

With Troubles not % few* 
My Family it did decreaie» 

J did the fame renew, 
^y Grandmother and Siiler teo^ 

Conceived me, both as one: 
My Aunt and Sifter, in like Cafe, 

Brought forth another Son. \ 

Tho' Grandmother and Mother too^ 

Did bear me 2^ a Son» 
\Ay Grandmother transformed was. 

Before n^r IJfe begun ; 
Though thus transformed, fltfPere<l Deaths 

Jo/ephus dothrehite, 
Hundreds of Years after v^y BirA, 

He that faw it in that Eflate.* 

Anfwer. Tour ^araebn 1 mfitommd^ r 

Ingemous Af>. Lover, 
'4W though 'tis diffltuk, intmd 
SoIutioM t$ dtj^ir, 
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^Tis Moab» njobo ivas Son of Lot, 

Tour Paradox muft anfwer^ 
iVhieb of his Daughur wtf / hegot^ 

If this nsjofPt do^ IcaiCty Sir ; 
Lot, Grange and Grtat-Grandjire luas 

"To Moab, and to his Brother, 
From heme, I think it comes to fafsy 

^is trttejou mean none others 
No Wonder they concei<ved nvere^ 

(His Sire and Grandjire too) 
Both in one Inftemty hreath'^di* th^ Air 

together, as youjhew. 
Great Grandftre Haran Sd beget 

Bis Father, Lot, wdo read, 
he 13% of the ChaWces, be yet, 

long ier Moab's Birth, was dead: 
7iues in this World, poor Lad did meet 

With Troubles manifold, 
Scdom^eing burnt, he did retreat, 

And dwelt in a firong Hold : 
Lead in the Cave, being drunk with Winep 

B^otMoab and his Brother, 
Ofs Daughter, nuho as you define^ 

Was Sifter and Grandmother, 
Thus Grandmother and Mother too. 

Did bear Moab as a Son, 
His Grandmother, LotV Wife^ was deadf 

Fer Moab^ Life begun i 
^he nioas transformed into Salt, 

The Scriptures fknnly fay ^ 

Jjoohng to Sodom 'was her FauU^ 

Skt God Md Sfobey i 

f This 
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This FiUar fixed w ih$ Eartk, 

Jofephas ibtb reUfty 
Hundreds of Years aftar }/lo^'s $ir4k 

Hefawt in tbefi^ftfC S^f^e. 

The Jews the fevenA (as thqr d^ of pid) 4- 

The Turks the fixth (as I have x& J^Q^ tiM) ^ 

Now, Good Sir, pray tell to m» 

How it is poffible thi$ Thing cm be. 

That ever a Chri^n^ 7<^ aAd r««4 tfaf 4llllise«» 

Being altogether, in one Pl^ce ii^, 

In and upon one and the f^( fyff^ P^^ 

Have each his own tmc SM^t^ |el} I pi:siy« 

Anfwer. From the Pkffe ^ $ii j«if '9 Jh4f If* ^ 
other tv$a Jet 9^U 
The Chriftian Eaft, |^ T^ VWl, iW»«'/4l/ ./*f fiJW^ 

7*;^^ ac7//^ the Jew /i^g^ i(ii^ ^r^i^ *ujbm 4h^ «ffsailf ^ 

Jnd all ufon th^ Satwdgy '^iflf^eit trsfg S^ffifKis itef. 

67. Walking one Evening on the Sandy Shore, 
Where Shell-Fifli breed, ^d S^ for ever rov>, 
I faw a Ship dance on the rgljipg Ti<Je, 
With curling Smoke adv^pcing from her Si<te J 
Which for foijie JMoments jjxy dulji Sc|ife empJaySt 
Before I heard the thundering Cannpn's JSoife* 
Then from my Fob Time's, Kegifter I drew. 
And from her Sides a fecpn^ t^htning flew; 
Full fourteen Seconds cS fwi§ Time ejgpir'd. 
Before the Sound my lift'ning E^^ a^my-U 
Ytf learned Heads, that Sounds Progreffion know, 
'My Diftance from the floating VeiTel Ihow. j^ 



jfyfroet. The Diftance ^ the Ship from 
yoa Was three EpigUJh Mites, 148 Feet, 
allowing Soand BO move 1142^ Feet in ^ 
Scfiond of Time. 

Ncfff^ The SDtind of a BelK i^ the Re^ 
C€»irer of an ^if-Pomfs^, whdii the Air is ex- 
faen^aad^ is hatcHy h^dfd $ nor ^ Gun on the 
Top of Fm Tinerifi but in aft v»ie>ihauft- 
ed Recehrer, a £inaft Bell may b^ heard many 
Paces cSj and the fbnher, the more the 
Air u compreflfed*. HieA prove t^iat Sound 
dopcsKis (m die Yibtfatk^fts ^' the ibitorous 
Body oiri t!he Ain 

Iftii^kft I tiitMy^«1lliV^, Ihov^re^ 

tfgv* Sl&^f^ i« fiffii feffM^l^le Pkces on 
/i&d TccraififMoM ClQb€c» A? ^hoji - Tnhaintants 
all the Stars are vifihle on three certain Nights 

^mriar.[^ 

AifiM^. V&d^ the ^^lator; for at the 
ftrft j!%a-<>f the Night you fee^one RcmiP- 
or half of the Stars,, ^hfch in twelve 
Tttovtetiwly fetfi againft Morning, 
vfhen the other half appears that was ihtrrely 
Ud idie Eveiiing before : Thus there are not 
lonly three rmiariaible Pkces, but all Places 
under or near the -Equator ; the bdft Thnc 
is whei> ttoe Nights are longeft, if the Haccs 
-be not d^GSAf uttiitt ehe Equator. 

F 2 6^ 
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6g. There is a certain Place on the Earthy 
above whofe Horizon Saturn is fifteen Tears ; 
and there is another of a conjiderable Diftance 
from that^ which hath Jupiter above five 
Tears without Setting above their Horizon. 

Anfwer, This Place is under or near the 
Poles^ where Saturn continues without Set- 
ting near fifteen Years ; as Saturn entered 
Aries about the Middle ofMdrchy 1 702, and 
pafled thro' the fix following Signs, entering 
Libra the 20th of September^ 1715* which 
amounts to near 15 Years; during which. 
Time it may be fuppofed that Saturn was 
fcen abore the Horizon of the North Pole : 
Alfo the other Place (mentioned in the Pa- 
radox) of a considerable Diftance, is the 
South Pole where Jupiter might have been 
fcen from March 1707, till March I7i4» 

70. // may be demonjirated by the Globe^ 
that the Sun^ Moon^ and fever al of the Pkuiets^ 
do not move exactly 1 5 Degrees . hourly^ from 
the Meridian of feveral Places on the Conti- 
nent of America, but come later to their Me- 
ridian than the preceding Day, 

Anfwer. Either it may be fome floating 
Ifland ; or this may arife from the diurnal 
Advance of the Sun, Moon and Planets in 
their particular Orbs, which exceed the 1 5 
Degrees hourly, or the 3^ Degrees of the 
Equinox by the faid diurnal Motion of the 
planets. 71. 
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71. Thete is a certain fTaS in the City rf 
Ldnden^ ^ohofi Xntaticn h dbr £aft aild 
Writ i ytf^ ^tis cettMH^ the Stin neiBAine am 
tbt North Bit tbereef iefere Six in tie Evett- 
ing^ all the Summer, and on the South Side 
tepete Si^ $tt the Mernan^. 

jhfwet. Tfte Wail hw« meant, 'whofeSi- 
toation i$ due Eafi arrd ff^efi^ ihtNerth Side 
is peiycttdicular, the Sun hvnxiK Iferth De^ 
eSnstioit all the Simmer^ wiU mine on thcf 
JVir/i& Side before Six in the Evening 5 antf 
1^ South SSde of that Wall hath a recliningt 
Plain, whole Redfination is greater than the 
Latitude of the Place ; then may the Sun 
ihine on that Phin before Six in the Morn- 
tag ^ lOht Sttfnmer. 

Or thusy 

The San beiAg 4 great Body, and upon^ 
Motion, fonrte rf it itifi paft by Ac Wall be- 
fore the Whdc, artd confcqucntly fend fomc 
ef its R^s on the Korth Side before it be 
aadly fix o'clock ; which on the Equi- 
iie£ti^ Day h preeifi^ when die S\m*s Cen* 
fer is hva right line ivith the Waff, ^vhFchis 
a coftftiefabfe Time after Piit of it Aific ^ m 
Ae North Siife, /. e. fo long ai the North 
Semidiameter of die Sun 19 tranfithig diat' 
Line of due Eaff and Weft, 

^2*. ^Thtre are fiviTid rmarkaUe Places^ 
ei$ve ioo* Mies afitnder^ which have no 

F 3 Anr. 
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Antaeci ; and their Pcriaeci are as far efftbem 
as their Antipodes : ^here are dfo two Places 
above 500 Miles a/under^ which have no Pc- 
riaeci, and their Antipodes are as near them as 
their Ant«ci, 

Anfwer. Thofe feveral Places 1 00 Miles 
afunder, are all on the ^Equator, which there* 
fore have no Antaciy and their Periaci arc 
diametrically oppofite^ and are alfo conie- 
quently Antipodes. The other two Places 
above 500 Miles afundcr^ which have no 
Perueci^ are thf two Poks^ who are both 
Antiicci and Antipodes to each other. 

73. '?/j certainly Matter of FaSj that 
three certain travellers went a Journey y in 
which^ tho^ their Heads travelld full twelve 
Xards more than their Feet^ yet they all re- 
turned alivCf with their Heads on. 

Anfwer. According to the Corollary of the 
laft Propofition rf the third Book oilVhijlorfs 
Euclid. If ayty onefhould travel over the whole 
Circumference of the Earthy the Way gone over 
by his Head would exceed that which was gone 
over by his Feet^ by the Difference of Circum* 
fere nee •, or by the Circumference of a Circle^ 
whofe Semidiameier is the MatHs own Stature. 

Now, fuppofe Drakcy Cavendijh^ or Dam- 
pier^ each of them to be two Yards, then 
will the Diameter be four Yards, and the 
Circumference above twelve Yards i where- 

c .. as 
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as did they ride or go on the Top-Maflr, 
there would be ftill a greater Difference in * 
each of their Voyages round the Globe* 

74. Though it be general^ affimCd^ that 
the Arch of a great Circle^ betwixt two Pla- 
ces^ is their Jhort^ Dijiunce 5 yet there are 
two Places fo fituated^ as their Difiance is 
confiderablyjborter than the Arch of a great 
Grcle i yea^ and there be fever al Places^ be- 
twixt which 'tis their longeji Diftance. 

Anfwer, At the Bottom of the Ocean^ 
feme deep Cave, Valley, Mine, or fomc 
Places in the E^rth, confiderably below the 
Surface thereof; and for the latter Part, it 
muft intend the Antipodes^ which is the 
longeft or greateft Diftance poffible. 

75* There are certain Peaces in North La-- 
titudci whfife longeji Artificial D^y, is con-- 
ftderably longer ^ by fome Hours^ than the hn^ 
geft Artificial Day with them in the fame JDtf- 
gree of South Latitude. 

Anfwer. The North Pole, or near it, be- 
caule the Sun fpends abt^vet^i^t Days more 
in the A^ificial Day under the . North Pole^ 
betwixt Aries and Libra^ than in the Arti- 
ficial Day under the South Poky betwixt 
Libra and Aries. 

r 76- Aty two Places J of 4^ conflict able Di-^ 

fiance 
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fiance fronf edeh other ^ ivhefe Bearm^ h tmfy 
hwmn^ Mi is fM $n offe of the Cirdinaf 
Poif^5% yeitf a Ship keep eontimeffff ^- the 
fame Pointy on which the Port hears offy tho* 
they dtifyreOify the Cota^^y and regard both 
Currents and Winds^ it may he piainfy demim^ 
ftratedSytheGldbty that infteadof hnttingit^ 
Jhe mU be further ami further offy etnd newt 
wHt hit it on that Point. 

Anfwr. Such \% the DSfierence b^nrfeen 
the An^ of Pofition artd the Rumb by the 
Compufsf, thaC if the Shipfteers by the Com- 
pafs, on the fame Point thtc the Fort! bears 
©fi; by the Cifcte of Pofiftten, k wiH Aevef 
hit. 

77. Tih^e is a certain PUee in Gffea€-Bri- 
tain, ^here when the ^ide is in^ one may 
fee Phe Sheep feeding on a certain ne^h- 
ihuring Ifknd\ yet when the fide is duty and 
the Water at Im^^ not one can be feen^ th^ 
they be feeding there at the fame h^cM. 

Jnfwer. The Place may be the Wharf of 
Greenwith^ iMd the' fil^d of Dogjf over 
ig^rffll if, and tShe Apfeairadce eau^^ l^ 
the Refra^iot^ of Ssght K4iet^ tbe Wa«et is 
high. SteParadoff i^S. 

78. That no Colours are real bat what we 
call Redy TelloWy Green or BluCj &c. only 
e^pearfi to m^ accpre^ a$^ Bediei i?arioi(fiy 

receixe 
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receive their Light ; and that there are no 
Colours in the Dark. 

Anfwer. Nothing is fo manifefl: to the 
Senfe as Colour, nothing fo obfcure to the 
Underftanding ; which doubts whether it has 
a real Exiftence, or whether it only appears 
fuchto us, according as Bodies yariotifly 
receive the Light ; for we judge of them 
otherwife in the Twilight, in the Sun, and 
in the Shadow, otherwife beholding them 
flopingly, direftly, or thro* a coloured Glafs. 
Are any Colours fairer than thde of the 
Rainkow and yet they are no more real than 
thofe of die Clouds: The Whitenefs .we 
behold in the milky Way, ari&ch only from 
the Light ^f many fmall Stars. Figures 
are apprehended well or ill drawn aecording 
€0 their Situation : Nay, theTlfible %ecie$ 
are nothing elfe but Qualities ftr^uning from 
every terminated Body, which alter the 
Mealum,' fiHhig the fame with their Images 
which . they diSuft even into the Organ* 
Now Colours are the fame, Being Qualities 
which a£lually change and idf^r their dia^ 
phanousundilhiminated Body : Or the Sub- 
ftance-bf LiBsht itfelfj differaitiy-f^eaed 
from thdfe obtefljed Bodies, as in the Cafe 
of Prifms, 6rr. And to explain this Para- 
dox more fully, extend a Yard of Scarlet 
Cloth, in an untfbrm Light,, then fold it, 
and view ccxe'haijC^^n the>SuQ ihine, the 
' :. other 
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•cher batf in the reflefted L^kt, aod fold it 
in and out, like the Paper Lanthorli9 ef zt 
Kite, all wMeb diligtsnily oUcrve> as you 
in^ve it thro* ihe various Degrees of Li^t 
and Shade» and yoo trill zdmktt die vaft 
Variely of Cdours a^paient thefeoc^ none 
ef which are more rea[ and icdierent one tint 
tbe echet, ^iriy a Diipoiition tor reflefb dffi 
Vanetki of Kedis, as lively Camcltioni, Sn^ 
g^iM, Murry («r fabia Black ih tike daiM 
Shade or Abfence of Light) and th» DiP 
lotion Aifts &oih the. CJt)tk bdkg. m^d 
i»ii cianaii^* liquor^ whofe mtniifie Pana^ 
ait, hy n»fy§ of tleir Figtftie §ii Fofific^ 
adc^ptod 19 it^JMA the llieid«nt 
ater fiMh Modtfidttiob, a»to prefitoiRe^^ 
father ihaa Gniai^ BtaKf^ Cs^^. vHueb raqttiM 
^Bmsht Pk^imb «f ReftaHgibffity'. Jte 

'^ Na.MMm9 fa ibe Jiime Partmit if 
09$ 6i^i£f wink htk Eyis at ona^ tugr i^ 

M^wtr. Thb PAadoit feeira eonfimfcl 
both by ]^±periih(^ and Reaibri^ i« Bccaufi 
Ho M^ can make f he Yifion of both hii 
Eye$ equaily perfeft> but beholding a Thing 
&f ft with one £ye, the other being dofed^ 
fliattconftailtly difedfyer^itfo be.greaiser \A 
£%nefifi6n9^ m dbe Apprehcofioa ^ cme 

Eye 
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Eye than of dieoilier. So Guffeftdu^^ Epift. 
t. Sed. 17. ccfiifies that tbe Chara^^ of 
bis Booic a^^e^r^d to his right £;re, by Ofnt 
fifth Fktt, {(neater in QimenGons, dx/ fome-- 
what miunt obfcum, tb^ to his kfc. zJiy^ 
jiccaoft 4)f ail twio Pafcs<^ the Body, one 
b dways mare perfed and Tigorous than the 
pther, which, if not die Eflbft of Cuftom, 
may proooosd fnem a won Uberal Afflux of 
%a:ks to 00c (han the otker : or the onga- 
mai Canftitudo^ may irary a iittle, u if 
ooeFkifa^fee «rider, tlie Cnriftaltiae mom 
Convaoc, £^r. Such likt Caoies neceflkate 
a ie%e^3ve fii%am^ in the AdiM. 

So. fiefim§$ 0tk>f /p0etit^MS fy the fam 
AtoMy at tie /ami D^ame^ and m tb4 fitme 
Be^si ff Ligii^ doH^ akoays af^Mr greater 
Uam]^ii£m$imatker^ a9$dthai i^ Men 
fea 4iftiMSfy htf*with om My* at anee^ centra- 
fy to thai^ Jxiam^ V^kat the n>^*¥€ Aiets ef 
i^h Mjfii cftum an^ unite in the Ohjeff. 

Affxm. Motwithftanding the Repitg^ 

luuiey of, this F^radox to comiiioA Opinion, 

ytt ka Verity oa|(ht to be aArted } tor the 

ikxmfi the Eyoi weie &o»daan^d ^y NamHe, 

that vlien oiie M ^nenddd the other i^ fdaxed, 

ttircaai^ybet^othciiiipioy^dat^mce, theT 

hpi& at anee may he relaxed^ hedau<e ^ 

the 3Barfldklifin of the Motion ^ the Eyes, 

vUch is evident to Scnfe : Nor is there more 

Neceffity 
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Necefllty to ufc both Eyes, than both A-ms 
or Legs at once; for Inftance,, lode but at 
thcTop of your own Nolc, and you will 
be foon convinced that you cannot difcern it 
with both Eyes at once, but the right Side 
with the right Eye, and the left Side with the 
left Eye ; tor when the Axe of the right Eye 
is converted to the right Side of the Nofe, 
the Jxe of the left muft be converted to- 
wards the left Ear, For a further lUuftra- 
tion, in the Chamber let up a Staff, retreat 
a few Feet, and fix your Head za^xA the 
Wall, then fee what Pane of Gla&, orlPart 
thereof the Staff hides from the right Eye, 
when the left is Ihut; alfo, without moving 
the Head, ihut the right Eye and open the 
left, and fee what Part of the Fane is then 
hid, which will be very different from the 
former, and their Diftance a funder is called 
the Parallax of Sight ; then open both Eyes, 
and view if the Axes of both did meet and 
unite in the Staff, as is gaierally fuppoied, 
then, of Neceffity, would you oblerve the 
Staff to eclipfe either both Parts of the Win- 
dow t<^ther, or the Middle of the Parol' 
lax \ but you (hall obferve it to do neither, 
jbut only one of the Parts, and that on 
which you fhall fix one of your Eyes more 
intently than thp other: Hence wb may, 
yfixh Gnjfendus^ ^yre the Gunners that they 

ihaU 
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jhall fhooc as right with both Eyes open t& 
only with one : Thus in confusM ind infi- 
ptiswa Vifion ; tho* it may be truly laid, a 
Man doth lee with both Eyes at once» but 
not diftinft and pcrfcft, there being fcveral 
Degrees of Vifion. 

81. ^at the MaUtr of a B^y^ when ra^ 
reffi^ i$th ptjfefs no more of true Pkce iboft 
tbe Matter ^ the f^me Body condenfed. 

Anfwer. When a Fleece of Wool is df- 
ftended, ^ we fay 'tis made more rare, and 
when compreft more denfe ; now the Rare- 
fa^ion^ confifts in this, that the Hairs for- 
merly united are difunitcd, and the Spac^g 
betwixt thetn become larger, in which no 
Particle of Wool is contained, and Denfity 
is quite the contrary ; now tho' a Fleece df 
Wool ejqmnded includes a greater Capacity 
therein than when compreft, yet the fingfe 
Hairs thereof take no greater Space in either 
Capacity, for no Hair can poffefs mom 
Space than its proper Bulk requires, but the 
empty airy Spaces intercepted, are enlarged 
in the Rarefaftion and diminifhed . in the 
Comprtfffion: Hence 'tis true, that the 
Matter of a Body rarefy'd, i. t. the fundry 
iiideBnite Particles po{fers no more of true 
or proper Place than the Matter of the fame 
Body condenfed, tho* the Surface of the 
feme Body miy poffefs mwe Place when 

C rare- 
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rarefied than when condenfed, becaufe then 
it not only* takes in the Particles of Space 
occupied by the Particles of Matter racdied» ^ 
but alfo all the enlarged Vacuities inter- 
iperied. 

%2. A certain Traveller ^ of unqueftionabU 
Integrity relates^ he^ in the Eaft-Indies, Jaw 
Sun^ Moon^ and Stars all at once^ at I^oon- 
Day : ■ *Teay and in the Reign of Tiberius, 
the Sun was feen to fet at Noon^ when it was 
Full' Moon i and tho" there was Darknefs above 
the Earthy yet was there Light under it^ nay^ 
that very Darknefs became a Lights and in a 
few Days tw^ real Sunsy not mock oneSy arofe 
iu one D^j within a few Hours of e^ch other. 

Anfwer. This confifts of fcveral Parts, as 
to the firfl, Father Kercber^ in his Defcrip- 
*tion of the fobtcrrapcous World, Lib. 2. tells 
us, that by the Help of a Telefcope we may 
perceive the Sun, a Body of Fire unequal in 
its Surface, cojnpos'd of fevcral Part^ of a 
different Nature •, fome fluid, fi^ne Iblid, and 
that his Dific is a Sea of Fire, wherein one 
may perceive an eternal Agitation of the 
. Waves of Flame, that in fome Parts of it 
there arifcs a deal of Smoke : Now 'f is very 
probable, that a vaft Quantity of Smoke 
might intercept , and hinder the prightnefs 
of the Sua ; as in 15479 from the 4th to the 
28th of Augu^j the ^n appeared rcddilb, 

and 
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and not fo bright as the Moon in her total 
Eclipie, {o that then there were many Stars 
viiible at Noon-day, which being as bright 
as at other Times, plainly ihow, the fix'd 
Stars receive not dieir Ught from the Sun, 
but are rather to many Suns them&lves, at 
an indefinite Diftance. 

As to the latter Part of the Paradox^ be- 
cauie the Reign of Tikerius is mention^, pro- 
bably that preternatural Darknefs whicli 
happened at our Saviour's Crucifixion, which 
was then Full-Moon, is meant; and the 
Darknels be^n at Noon, or 6th Jewijh 
Hour, and continued to the 9th^ whkh mi- 
raculous Darknefs alfo, proved a Ul^t to 
\ Djomjm the Areopagiti of whom it is re^ 
portdl, that hehdding it, he laid, Eiiber 
Ae Wprldis at an End^ or the God cf Nature 
fiiffers^ and in a fifw Days, /. e. on the third- 
Day early in the Morning, before Sun-rife» 
nxtik^kstvexj Sun of Rightemfiiefs^ who was, 
and is, The true Light that enHgbtens every 
Mane&ning into dftfForld-, according tp 
John I. 9.. 

Sjw fJkere are federal Places en the Conti- 
nent of Europe^ ^ere^ at fame certain Sea- 
fons ef the Tear^ if a Feather and Globe of 
Lead were let fall eMfffy together y the Fea- 
ther will reach the Bottom as foon as the 
tmd\ which Places^ tben^ are <f fuch detefi- 

G 2 able 
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abk ^alityj that if a Sparrow, never fa 
livifyy fimM ihmce to fly over it^ would im- 
mediattly feM dnxm in a SweoHy wbkh upon 
htathii^jcny hi the J'ttrn of an Hmdy wHi 
revrife and H us Wijk as ever ^ 
. Anjwet^ In any Place where the Air- 
Pump is, and at any Sei^bn when the Re- 
ceiver is exiiauftcd ef the Air within, fuch 
ftrangp EStfb will hftpp^ : 9.nAhy brMtbii^ 
n^n^ in ihi T'urn ef em Mat^ is intended 
ciie Rt-ajdRuflion of the Air^ wherebjr the 
Spvrow will: levive agauu 

ft4» Ofitbi'CcMvmftt^ A&tky time is a 
(Wtam Qmtfyf fame of vdu^ IktaUtiaasr 
tktugb tktf h^e wi mg»f Hmr^ yiM they irmi 
emd he&r vtiAaut Feed ft Catey aid iheirGe^ 
neratms have emtimed many ^es^ ^ert 
a^n the very Befiart affuris tkemvegc^h 
Sphgs fif IVaier. . ; / 

Anfae^. NituaretteteX^VAOi z Tjctt cak 
led the Befuco^ whd<^h twiOii^ aboiit miner 
Tiees, wkh its End hfttagifig dowBwanJs, 
and that Travellers cut the Nib oflf it, aiad 
prcfently a Spout of Water runs out frpni 
it 7A ckar uChry&il> ewii^ aitd tb %dire 
foor fix tJT ei^t Men. I drank (faith he) 
t^ my SatisfaRmi ^fiip and found it cjooI and 
Jweet^ ana would drink it as of t as I found it 
in my IVay ; it is a Juiee and natural fVater. 
^Tis the cmnmon JR^lirf of (^ Iferdfmeu op the 

* ' Moun-^ 
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M^ntains^ when thy art ibnfiy thty toy Mi 
m tie BqiKO and dritik tbeir FOl. CoMt. 
of Voyj^. Vol. I. P^. 355. This then is a 
dde&abic vegetable Spring of Water. Alfo 
if an Inled: may be termed an Inhabitant^ 
Swammerdam mentions die Ephaneron^ which 
is both an unufud and fpccial Infiance of 
die Bicvity of Life, an^ a wonderful In* 
ftance of dbe fpecial Care and Providence of 
GOD in the Qmfervarion of the Species 
of that Animal : For, ift^ As an Animal, 
whofe Life is determined in about five or fix 
Hours^ it mxds no Food. id. AstoitsGe- 
neratioiH in tbofe five Hours of its Life it 
wrfomM that and other neceflary Ofiices of 
Life*, for in the Beginning of its Life it 
iheds its Coat, and tim being done, and die 
poor little Ammai diereby rendered light and 
9ffly it fpends the reft of its fliort Time in 
frifldng over the Waters, and, at the fame 
Time the Female droppeth her Eggs on the 
Waters, aftxi the Male his Sperm on thenit 
to impregnate them ; thele ]^ss are. fpread 
about by the Waters, and ddcend to die 
Botom bfiheir ownGravity, and are hatcii'd 
by the Warindi of theSun, into little Wormi^ 
which make themfelvea Cafes of the Clay 
and feed on the fame, without any Need of 
Pattntal Care» 

. G 3 85, 
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MdhMmaticums m^ itMt^ JUmn hkh Jhrmi 
mid circular^ which Jhdl aligns ^^pTQacb 
nearer and msrsr to arhm Lifte^ »in nMk 
fyfinkj ; but ritbtr wnl newr. btj4hid t§ it^ 
tr if joined wiS mver waitt er meet^ fint in 
^ne/it^k Point ; and thf the. An^sftrined 
at the f aid Point mey ie dimnrfhed iy j^his^ 
ytt fmfftotfi much as he h^feSttd fy my r^kt 
Line whatever^ mid tht ^dd Jb^es ane ioth 
groaPgr^ eqaal /(7, mtd kfs them a r^ht j6^e. 
Anftper. Ute CotoUsries of the t€& 
Ptopofitson of the thicd Book of Wh^0C% 
Endid^ afbref»d, u^ill ilhiftrate this ^^m^ixdoit^ 
to whk:h I r^zXy when I have toM isqr Rab» 
der Aftt this Paroden nae^ns, not onl/ the 
Angle of Contact, but the Approach of the 
iSkfy mptotes to an Hyperbola^ both istfinitd; 
prodsiced into % £)inafiee> h&k than any 
ghnenotie, yet never CDncUrtilig"widi it: % 
this Proppikicii, is phuniy Lofeft'd the in- 
finke D&vifibiHty oF Matter, Lioeft and 
I^Qi^ts» * 

^ 86. ^bir4 is a tertmn J^mti mi^t CobA^ 
Max of Europe, fonuof mbefc JtdnH^anfs an 
^ Jkch txij/nijke Eighty that tven ^with am ^ 
ik&r £yesp ihty. cam itStfudfy bthdd ien Moms^ 
real and true^ all at once^ above their ViomxXK 
yea^ and ten Times the Number of Stars beheld 
4y ^others with both tbcir Eyes at the fame 

In- 
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tkftfmgk-J^htsi few^ thai in things JMi 
mtd near^ f0hicb efe^pe tbt Si{bf #/ thtii^ 

49r^ Jie all ^bi difiinU Farts and Fun^ions of 
thfi mimte. JmniaU : Na^h ^^*# Cats^ $brf 
tmfe^ m the Dark^ and in an It^Mt^ imd M 
tkt Dark alfi^ drawy ta th Vfi% a^ p^f* 
in lively- C^nrsy far hffmd MiQlwel iV>0^ 
<fr ar^ other^ in the be/i Light and longeft. 
Time, Laftly^ fucb dextrous Hands have theyy 
that in the 'Turn of an Hand they can com-; 
mand the Sun^ Moon, and Planets U rife, W 
fft and prform their diurnal RevohtufUf and 

V thdr annual ones in a few MamteSy andpre-^ 
<fe? their mutual Ecliffes for many Tears ta 
iome. 

Anfwfr. Any liUad, 9^y where» prQTi<;kii 
there b<? Mathemaucians turniib^ y^\t\x ^x- 
mi&€ Teleftope^ which uniU &^w the five 
SalelUtes or Mows of &Mrr;r> the four Moons 
of JufUefy and our Moon, aU which are tei^ 
in Number^ &ch wi]i fee thro^h them un 
Suis/or one beheld by our £yes, not aflifted 
with the hke ; nay, in the Myky-Wayj^ 
where ^we caeTt bchc^ oae, they wiU fee an 
ifmumerableCompany fe cloie a»d thick fet» 
thstt their united faint Light caufe thai 
Whitenefs which gives it the Denomination 
aforefaid The Middk. Pan rf the Paradox 

^ rcfpeias d^ Wonders of the ]ytici;ofcopc,. «kL 

the 
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die next intends the admiraUe and tnftantiH 
neous Painting to the Life, peiA>rm*d bf 
titt Camera Ol^ifura (or dark Room) of the 
Philofophers ; and the La/i means the noUe 
and ufetul Invention of the Orrery^ which 
(hews by one Turn of the Hand, tl^ vifiMe 
Revolution of the Eanb^ Moon^ Venus and 
Mercury:^ their mutual Afpe6ts, Edipfi^ ii4. 

ibr any Time paft, prelent or to come. 

* 

D. H. M. S. D. H. M. a 

1 21 i8 31 ^ ^ I t8 28 00 

2 tj 41 zyr^ next j 3 13 14 oo^ 
4 13 47 i6N7*/ffirr< 7 3 43 00 

Ii5 22 41 11 ^ J 16 16 32 00 

79 7 53 57 

. iy There is a certain Iftand in Europe, for 
n^bieb^ inf$ur or five certain Months in the 
Tear J iftm ahlefi AfironMurs the World haSy 
would calculate the Mootts Rifing^ they wodi 
not only Sffer in A£nutes and Seconds^ hut 
whole Hours ; and from which if they take a 
Journey in one Part^ their Shadows wiU dif- 
appear ; in another they will circuit ail Parts 
ef the Compafs. 

Anfiver. This may refpeft the Variety rf 
Rifings of the Planets and Stars; as to one 
the Cofmical, the other the Acronica], the 
third the Heliacal, the fourth the true ot 
«>pareot diurnal Rifiag. of the Moon : Each 
AftronQmer, tho* exadUy true, lefpe^hng ^^ 

diat 
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that partiailar Rifing, will differ from the 
re&^ not only in Minutes and Seconds^ but 
Hours and Days: The latter Part of dse 
Paradox refpe^b the Diverfit j of Shadows \ 
^nder the Poks or polar Circks die Shadows^ 
move all round about» under the ^ropks na 
Shadow at all when the.Sun is intheZrarV:^^ 
but in the N^th Temperate, our Noon Sba- 
4ow is ^ways Nortby and intihcL&ttfirTaQn^ 
perate, always S^tb. 

* 
• 88. To fiverai Parts of tins Gkbc, tiirt 
he certain Plamt4^ ti^^M^ artrfafiarfirameem* 
wg^ ta oHKOfpofym^ thaP Aej ftim mStkn 
Ttim% ^ofmt neat. StaCik j^a naiOs iU 
^ $ua.: JHdriiereke itber Piaais^ VMlrhfy^jwi 
kni^aMwnm^^^QmKp^^ 
Miick^ and nS^d^ tk NeaUeuef. m Sat^ 
'^ci^ittfn^ it wiU maimi^fiaremfy^ ir Mp 
fm^.^ti^ QmvfA, tba' mUdmr iron /mat 
Lftfisf/kme ie p$gt. . . 

. .dkfjUm'. ' Vewa m^Atgreurj^ whofe Orbkt 
2^ OOntain'd within the Qrl^s of theEartht 
^f^^r" fonvi fi> mvxji m aSesdlt Afpeffe wiili 
the Sub: ; And^ in or. nHvr £». t^J^^les of 
the EiMliistte-bcftNettilctynid H^^ 
«> any Pcdvc cf tte Cf^x^lf^lfr^ ^ " > "'•* 

• •• \ ■ :: ^ " 'I • 

8 9. • There are fever al Phmts or wanderhig 

ims^^widfk at eenaift Times ^ ^tP^^ ^^ dip- 

(ftfiBt^^ vH»fa.IJgkt di^jtajks attkej/Lcmaa tor 

wards 
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Vfords tbt Earthy and increafes as they go from 
the Earth \ yea^ fo tranfparent are tbey^ that 
tbefmalUft Stars tni^ be feen through them: 
Tea^ and there be others fo opake, that in 
G$n/un£Hon with theSnn^ they appear as Spots 
in his Face, and the further they go frmn usf 
the bigger they appear. 

Anfwer. The firft Part relpcfts Comctt 
which wander thtro' all the Orbks of the fixed 
Stars, and do decreafe in Light as they come 
towards the Earthy and increafe as they go 
irom it \ thro* whofe Tails the fisted Stars of 
die 6lfc Magnitude may be ieon : Hie other 
opakic Plaaets, which a{^)ear as Spots how 
and dien m die Son's Fju:e» zte Venusr Mtr- 
mrf ai|d the M^m^ which appears big^r ih 
UieJHtoiizoa when further from us, than in 
tlie Iiferidini when fhe is 2bwt 3000 Miks^ 
neker us, at in PoMdok 19. The Cmk d 
windi Tbdmmenon fome attnbiite 10 ^ 
Refira^on, o&ers to the Piftuit mthe Bot* 
torn of die Eye, odiers td the Judgf&ent iA 
great Dtftances, f^ys Grofvefandy Vd. a* 
N. 731. ^ if we look on known Ot^fts 

* we jflAm fitnii the appaitent Ma^tude 
^ and CMttr which depends «J^n die Big- 
^ M& of the Pi^tore in the Bottom of the 
^ £]re, and this on the Angle under whidb 

* the Objeft is fcen.^ j 

Now 'tis well known to Aflronoaiers, die 
Fidhjre of the Sun in the Bottom of die E|t, | 
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is the fame in both Cafes, and that of the 
Moon is lefs when it appears near the HcHi- 
zon, becaufe fhe is farther oflF by a Semidia- 
meter of . the Earth, which bears fonoe Fro* 
prtion to her Diftance from the Earth, tho^ 
little with refpe£t to the Sun's Diftanee from 
lis, yet they appear greater near the Hwizon 
by reafon of die Interpofition of the Fields 
and Houfes betwixt us and that Fart of the 
Heavens : Alfo they appear nearer to us^ 
and of a difl^rent Colour, becaufe of the 
Dimnefs, Groflhefs, and Denfity of the lower 
Atmofphere, the Body of the Air is twelve 
times greater near the Horizon than near the 
Zenith, through wkich the Kays of the Sun 
pafs ; this iK>t only magnifies the Refraftion^ 
but io dims its bright Rays, that without 
hurting the Eyes we can look upon him 
Rifiqe or Setting ; but not fo when on the 
Meridian near the !^^|h ^ becau(e its Ra^s 
flitting againft an infimte Number of Par* 
ticks in the Air, near the Hptizon are re- 
flefted or abforb*d. 

Howbeit, if we fee the Bodies abovemen- 
tloned thro' a Tube, this af^arent Diftance 
vaniihes, ^ alfo the Magpitude which is de- 
duced from it ; From our Childhood up^ 
wards^ and fo continually, we ioio the Ide^ 
of Diftance wrtth the Incieafe of q>parent 
Magnitude, whereby the Jhkas are lb cbfely 
joined that they- cannQt be feparaied, noi 

even 
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even inthofe Cafes in wluch mc know thef 
iead us into Error. 

Morec^er, Refpadion caufes the horizon- 
tal Sun and Moon to appear of an oVki Fi- | 
gurej for their inferior Limbs are more re- 
Iraf^ed and railed higher than their fapericr 
Limbs are ; and therefore thefe two Limbs 
will feem nearer to each other, while the 
Ends of tlie horizontal Diameter being equally 
refroAed, keep the fame Diftance. 

The French obferved, that anObjeft whfch 
at Break of Day appeared in our Horizon or 
level Line, or a little above it, a little ^er 
Sun-rife, appeared below k \ and the £ane 
Appearance they found in the Evening j for 
the Object before Sun-iet appeared below the 
Level, which foon after Sun-fet would ap- 
pear in it inlbmuch that in about half an 
Hour^s Time the Difference has been ob- 
ferved to be no lefs than three Minutes, the 
Cold of the Night' coftdeillkig the Vi^pours, 
making them of different Denfity, caufes 
the Refraftion aforefaid. Nay, three Points 
which appear at one Time in a ftrait Line, 
have at anodierTime, within half an Hour, 
appeared out of it confiderably. Hence, 
cvien the Sight ilfelf that is the Ray of Light, 
paffing from Point to Fcmit thitHigb the Air, 
is not a ftrait Line, as to the Pofitk>i^ by 
feafonofitsdiiS»ent!Refra£lion which is in 
the Me£]im «f the^^Air. 
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90. ^hei^ Be many Ptdces of Ihe t^arth^ to 
whofe tnhahtfanfs the Siih and aho^bi twice 




fhf it ever cBditges^ yet Jtt% to thrni turns 
ativ^s fbefafhe Face. 

AKftver. 'die five Itldohs 0/ Sdiurn'j ihz 
fbiif MooiiB of Jupiter arid' our Mdori » wKich 
Ttiiiit fen Mctoiis, feeli^es ttie iiliiat ^iaric'ts 
P'enus arid Meriuiy^ which arc inferior, arid 
^dfurn^^ Jupiter arid Mdrs^ wfoch are thd fu- 
fjenor Planets, befide^ the Eartfi. I^6w6ek, 
2SI tlieft Moons afe vlfible dri]^ iii f hofe 
iMacds wfcerc drc extraordinary Telefcopes, 
and* ditfy in thofe itfights when they arc out 
of t'fte Sfiarfe isif their drinaary Planets, about 
wliich they roD, 2^, Our Moon, tifiough 
ever eKariging^ as to her Phafes coAdnualfy 
mcfealing or decrea£ng in Li^t ; yet be* 
caule her periodical Revolution, about her 
Orbit and Axi«^ is performed exa6Hy in the 
lame Space of Time ; therefore the Moon's 
Axis keeps its Paraltelilii}, and ftill obverts 
the fame ftemi&here op ^aee to the Earth, 
which as to its luumination and ObfcUration, 
as conttnuaQy changing, according to its 
Kecefs from and Excefe to the Sun. 

91. 'there is a certain Fire which hums at 
a Difian^e, and yet thofe that arefeverdlTards 
nearer and htween^ are not fo much as warnCd 

H kj 
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iy it ; nay^ its Heat is greater the further it is 
from us J and the lefs the nearer it is to us. 

Anfwer. This muft be the Sun, which ap-^ 
pears like a burning Ocean, whofe Beams 
fcorch and burn near the Earth, at the Foot 
of a Mountain ; yet on the Top of Pico Te- 
neriffy which is many Yards nearer to it, the 
Sun's Refleftion fcarce reaches or warms ; 
where the cold Air continually changes for 
frefh. Moreover, the Sun's Heat, every 
Body knows, is greateft in Summer, when 
he is fartheft from us, and leaft in Winter 
when he is neareft to us j for the Degrees of 
Heat and Cold do not altogether depend 
upon our Diftance from the Sun, the Diffe- 
rence of which Diftance is but fmall, and 
bears little Proportion to the 5bn*s Diftance 
from us J but tJiere are other powerful con- 
curing Caufes which have certain EfFedls, 
For firft of all, the direft Force of the Sun's 
Rays, are much ftronger than when they are 
received obliquely \ becaufe there are much 
fewer Rays in the fame Space, when the 
Rays fall obliquely than dired : Befides in 
Winter, when the Sun is neareft to us, as 
aforefaid, his Rays or Beams pafs through a 
much greater Quantity of Air, andaredecp- 
. er immers^'d in our Atmofphere than they 
are in^ Summer when the Sun is fartheft off 
i;s. Again, in Summer we have i6 Hours 
iiun-lhine, and but eight Hours Night, but 
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in the Winter the quite contrary ; therefore 
no Wonder that the longer any hard Body 
is expofed to the Fire the hotter it ftill grows; 
for the Aftion of the Sun, by which all Bo- 
dies are heated, is not tranfient, as its lUunii- 
nation is, but permanent : For this Caufe, 
'tis hotter under the Tropics than the Equa- 
tor itfelf, becaufe the Days are longer by an 
Hour and half there than under the Line, 
from whofe Zenith the Sun recedes three 
Degrees in three Weeks Time j but is about 
two or three Months going fo far from the 
Zenith under the Tropics. 

92. ^here is one certain Place of 4h€ Worli 
cohere the Planets^ both Inferior and Super iovy 
may be beheld conjiantly to move forward^ in 
the fame regular and uniform J'enor^ tho^.to 
moft Places of the Earth they appear at the 
fami Time to i^e ftationaryy retrograde^ or to 
move very unequally. • ' ' v 

Anfwer. At the Sun, the true Center of 
the World's Syftem, the Planets move all 
regular and dire6b ; tho'^-to us, out of the 
Center of their Orbits, they appear fome- 
timesdireft,fometimcs retrograde, andfome- 
ittimes ftationary.' ' ^ 

« , • • • # 

* 93/ Of all the Stars in a Star^li^t Nighty 
though their Numbers feem near infinite^ and 
Flamstejsd has given a Catalogue of 3000, 

H 2 yet 
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yet if will be hqr^fgr & pmv^ EyP fP r§§km 
at any Time above ; pp ; nQtwtkftm^n^ m 

clear Wmtfr^s Wigbh with^t H^pn-png^ df 
frfi Viey) tlp^JemJo }§ imumfrabU^ 

Jpfaoer. This Apff ^fapce is fifl^y » Pfi- 
ceptiqn 4' pur Sight, arifwig frpp tjigir ve- 
hem^pt and ftrpng Twinklip^ whiJs W^ losjc 
npen them f onfufe^Jy »i>d widiQJIt rp^i,K:i»^ 
thcH> to any Order j yet %\^2^ w Reality |ii«r 
Nufliber is next tp ip^ij^^ gppwr? frPW tbf 
Difipov^ries the T^Mcppe f^ ffjads; {(9f 
Dr. fe^f>, ij^ith onjy hi? j ? Fppt Tflflcppr, 
numbers 78 Star^ jjri the Coipp^f? fi t^t 
Pleiades^ where only fix appear to the naked 
,Yy^ ; aod jintop, !^m 4s J^Hs a^njs^ he 

94. N9twitM^ui4hif th diurnd M^i^it 

fif ike £arik mut iuJxis^ aud fkgssml 

moiloh of the fame about its Oriit^ yit i0^t 
/undn Mrtmnurs attrihuud a tUni Motion 
to the Martha u e:. that wberebj the ford- 
Idifm of its Jixit is maintm»% which others 
ii^rmis m Motim. 

Jkfwfr. The ParalkliiiD of the £aitb, or 
that cbnftant Pofitlon of tb£ J^^artH^s Jm^ 
which in every Point of its Orbit, is paral- 
IqI «o itfelf la wy other Poioi^ whidi wf^ 
chA^ Its XSiie^on, hxn ^imtf% locilu tQ 
the fa!D$ P(4ot nf the Hcareos 4oth 00- 

ceiTarily 
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ccffarily follow ; if the Earth hath no other 
Motion but that round the Sun and the other- 
round its own Axis. For tho* all the Dia- 
meters of the Earth will conftantl;^ change* 
their Pofition by this Rotation about its Axis^ 
except the Axis alone, which will remain at 
Reft (like the Center in a Circle) in its for- 
mer State, the Points in the Am being the 
only Points ih the Body which have no Ro- 
tation. 

95. ^ere are fever al Planets /aid to be in 
ConjunSiion with the Sun^ not only when they 
appear in the fame Degree of their Orbit with 
the Suny but when they are in that Degree of 
their Orbit diametrically oppofite to the former. 

Anfwer. The feveral Planets are Venus and 
Mercury, who have a two-fold Conjunftion 
with the Sun, both in the fuperior and in- 
ferior or oppofite Points of their Orbits ; in 
the firft they art like Spots between the Sun 
and us, and in the laft the Sun is between us- 
and them. 

^6. There are fundry Places of the fVbrld, 
when coldeft much hotter than any Part of the 
Torrid-Zone, and yet no burning Moimtain \ 
and other Places, when hot t eft much colder 
than our Frigid-Zone, 

Anfwer. The firft muft be in Venus or 
Mercury, and the laft muft be in Saturn pr 
Jupiter. H 3 97. 
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7« What Sm iaa^ their JFaUrs Mb^ 
w Tide mthir thh wrjjkws ? AniwloU 
S/r^s S9id Sfrit^j iwe t&ir Waters fait 9 
md the Bjtafim why t 

Jnfivtr, The J)iai $fa^ the J&mw ud 
Baltic Seas have frdb Watcx ud iio Tide ; 
and the JSmra^ oi JDavh, ttu^fimf wd 
Fr<£^<r di^ <alt» bccauieiifaeJU/^i^Seahas 
nuoiy lUaads at the Mbutb 4)f k^ that it 
takes not in that Quantity of .Water &om 
the main Ocean, but receives more from the 
majDy fr^ Water River;^ ^cb difcharge 
tbcmiehres into it froi» Bidand^ R^jfia^ ^ 
Sweden ; the like concerning the Ejixm. 
And in J(^r^i<f«& andX^ni/ff there ane SpHngs 
which fend fomi iait Waier \ becaufc they 
diUblve the 5a]|: vihkh they meet with in 
the £arth as they run alot^^* 

98, WhatisthftUAJfin'ojtUOh^^ 
two wiU fplifii*d Qi^es or MarHes together 
k h^rd that- three ^mrters ^ au Hmdred 
fVeight, fajlened to the lower y will not fepa^ • 
rate it from the upper one ? 

^pjoer. Doubdej& the Prefllire of the 
Atmoiphere, which preflijig bard upon the 
Qbverted Planes of the Glafs or Marble; and 
there being no Air between^ to refift the ex- 
ternal Preifiure, there inuft neceffarily fol* 
low. the Cohaefion afonefaid : For in an ex* 
haufted Receiver one Pound Wci^it fufficcd 
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toupait twp fuch MarbkS) that ao fe& thaa 
80 Pound Wei^t^ in an open Air cpuld 
iqxuate them. This Experiment of tiae 
famous BOTL^ confirms the Preflur^of the 
Atmoiphere^ and the above Solud6n« 



99. *^is reported by the Duke of Genoa, 
im a Ship was fmnd iM SmtxaAand with 
tie B^kiUs if forty Men in it: jUfo anoibir 
Shipy in the Bottom of a Lake in. luiy^ wbick 
kft W4U fupp^Jid t9 be everjme the Rugn of 
Tiberius : How got tJm tbfre ? 

Anfautr. Tim the fir(t cmki not be &oni 
NouJf% Time, becauie Nav^gtion, ei|)eci&ll7 
on the Ocean, was not grown to fuch a Per- 
} &dion in his Time, as to make Ships of that 
Bigneis, and Anchors of that Pofedtion. 
0^, If^fiich Ships had been^ it might pro* 
hsbly happen that fome other Men or Ci^a- 
turrs might have efcaped wkh Life, betides 
thofe in the Ark. o^dly^ How could a iSiip 
of that Big;ae6,. be carried 600 FcH under 
Qround ? Certainly 1 2 Months, much lels 
40 Days, Rain couki not reduce die Land to 
iucb a Quagmire. 

Nfxt^ A mbterraneous Navigation feem3 z 
ndicuiousSuppo&tion^ wherefore, for alTign^ 
ing a Caufe efficient, I conceive there can- 
not be a mote probable one than the Effeft 
of Earthquakes. Suppoie then that Fart of 
Switzerland was the Bottom of the Sea, when 

this 
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this Vcffel was direftly over this Place, and 
an Earthquake happened juft ujidemcath, 
which did raife the lame above the Level of 
the Water as much as 'tis now, and clofing 
the Gap, ihclofed both Water, Ship, and 
Men, which it had fwallowed. 

I GO. That there is another more powerful 
Caufe of the Twilight than the Reflexion of 
the EartVs Atmofphere. 

Anfwer. There is an Ethereal Air or At- 
mofphere round about the Sun, which fhines 
after the Sun*s Body is fet, this Orb of the 
Sun's Atmofphere rifing fooner and fetting 
later than the Sun itfelf, Ihines out at Morn- 
ings and Nights iii a circular Figure, it be- 
ing a Scgement of the Sun's Atmofphere, 
cut by the Horizon, and its Light quite of • 
another Sort than that which is made by the 
Refleftion of our Atmofphere, but its Du- i 
ration is much Ihorter. 

P. NonniuSy to find the Length of the 
Twilight, watch'd the Time after Sun-fet, I 
when the Twilight in the Weft was (hut in, 
fo that no more Lieht appeared there than i 
in any other Part of the Sky near the Hori- 
zon : Then, by one of the known fixed Stars i 
having taken the true Hour of the Night, i 
found by feveral Nights Obfervation, that ' 
at the Time of Ihutting in the Twilight, the 
Sun was under the Horizon i S Degrees ; i 

and 



and until the Sun was deprefe'd fo low, the 
Twilight continued. 

' The Sua being in die 9'itaer Ttoj;Ac 
maketh the longeft Twilight, and from 
thence, as the Days increafe the Twilight 
decreaies ijiitij it c^ipf s t£> the (hojtcft, which 
is in a cerlski Par^lel ^tw£^ ^t Tropic 
and Equino^lial, the Declination whereof is 
found by this Proportion : As Co-tangent 
rf thff T afifBTJ^ to thfl Hine Fif rhs T^ hhimI^, 
fo is the Tangent of nine Degrees to the 
Sine of the Declination of the fwd Parallel. 
But before the Crepufculum or Twilight 
comes to be the fliorteft, there is another 
Parallel, in which the Crcpufculum is equal 
to (fie Crept^c^iluin^f tl)f Eqiii|^o£ti4l, wl^h 
ii fijtjnd by this Proportion : As Radius to 
the Sine of the Latitude, fo is the Sine of 1 8 

P<«re« to the Sipe of ^Dolinztix cf :h£ 
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T 



^' IT B 1 fnd a Number which being 

tnulHplfd by 3, fubftraliing 5 
from tie ProduSl^ and the Re- 
mainder divided by 2^ if the Number fought 
be added to the ^otientj that the Sum may 
he 40. 

Let 



APPENDIX,' 



Containing A N S W £^ S to the Hundred 
Arithmetical Problems left'unanlWered in 
HILUi Arithmetick, and AL- 
EXANDER*s Algebra. 
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Let ^=3, czz^y dzz 2, f'=:4o^ and for 
the Number fought put a. ' * " 



Then 

• 


I 


IX^ . 


2 


a+f- 
3^B+d 


3 
A 






-^-azzffer ^efiion^ 



ab — c+adrzdf 
ab+adzzdf+c 

df+c 



2. ^ofind a Number^ which being multi'^ 
plied by 12, and ^Si added totbeProduSf^ as 
much may be prodncd.y as if the fame Number 
fought were multiplied by xi. 

« 

ft 

\ Let ^=12, fr:48, d-zziZ^ zn& azz the 
Number fought. 



Then 
li — ab 

z^dm^b 



I 
2 

3 



ab+eziad 
ad'-^abzzc 






3. 7*^ ^»i a Number to which if 11 be 
aided and j fubftraSed from the fame Number 
(viz. thefirft) the Sum of the Addition may be 
double the Remainder. 

ft 

Let 



Let b±LiU €^7y indiT*? AelfJilftkcr ^ 
fought. 



Then I I {a'^k:^za^ic 

4. tofinid ^uffiher, (6 ii)hUh ifiUiiuhU 
(triple, quadrUpk, &c.y he sdM t^ ¥^^ 
of the fame Number tnsiy beffoducei. 

For the Numb# fodght #ut tf . 



Then 

and 
5^^ 



I 

3 

5 
6 



^+2 a-rzaaper ^ft* 
^DcMibie 

adsi4.Trij»k. 

if-f4#2ft£i^ 

iir:5 its Quadruple. 



5. Ti/»i ^ Number J wbick Raided /^«^ 
/^//^ tf«i /*^ Sufk mubipUed by thefMe\ and 
the feme Numbw ftUt Jkbftf^ed frm the 
Produff: Jnd lajily, the Rofiaikde^ dmded 
by the fame y fhof ft m^y^ff^duce 13. 

Let ^1=13, and^rr the Nuhiber fought* 



Then 
-t-^a 



I 
2 

3 
4 



laa — ^^:«: ; 

^(t — I -^ii pr §i§eft. 

2a±zb'^'i 



I 



a ^331*"'"''"*'*'*'""** zzr 7* 



6 
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6. To divide the Number 1 6 into 2 PsrtSy 
fo that the Square of the greater Part may 
exceed the Square of the kfs by ^i. 

Let bzziSy ri=32, and a and ^r: the 
two Piirts. 



Then 



«+3 



I 
2 

3 
4 



a-^-ezzb 7 
aa-^^ezzc 3 



i>«" ^C/?. 



^=-^t-zi9&j6— 93:7=:^ 



. 7. 7<^ £vi^ the Number 36 /»/^ 2 Parts^ 
Jo thai if 12 bo added to the Jirjiy and 6 to 
thefecond^ th^ former may be the Doubk of the 
hater. 

Let ^=36, r=:i2, ^=6 and let azz, the 
Greater, then will b — d:=z the Leffer Num- 
ber, 

^H-^^ lb — 2<:i+ 2^ f. ^^fi* 
^azzzb^-zd^^c 



I + 2^J — € 
2->3 

and 



I 

2 

3 

4 



2^+2i— r 

a=:— -1 =:24 

3 

b — 24=: 1 2 zzdie Lefler, 



8. i^/ /i&^ Line A B (of 70 Parts) be 
divided any how in C (fo that 4C may be 

I 42t 



98 ' Arithmetical Problems folv^d. 

42, j?C 28) // is required to divide the fame 
JUne again in another Point : For Example^ 
in Dj fo that the Re £1 angle ADC may be 
equal to the Square DB. Let the Segement 
CD be enquired (which peing obtained AD^ 
DB will be known.) 



42 



28 



•B 



D 

Let ^=42, r=:28, and for the Segenjent 
CD put ay then will the Segement D.B.:=:, 
c — a. 



Then 
;i-T-*+2r 



I 

2 



aa+abzzcc^zac+aaper^ 
ab+2aczzcc 



cc 



azz , zzi\ wd 2 8—8 :;; 

b+zc 

20— D.B^ 



9. Let the Line EF be divided any bow 
in G (fo that E G may be 6^ GF 4) // is re- 
quired to produce this right Line EF (for £x- 
ample unto H) fo that the ReSlangle EHF may 
be equal to the Square GH\ the Length of FtJ 
is required. 



r 



i^r*— 



F 



H 



Let ^=6, f =4, and the Line FH:=.a. 

Then 
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Then 2 M^dh'\'ac'=iaa^2a€'\^ 

cc per ^eftioni 
2dc 2 ab-'^acmc^ 



cc 
b — c 



lo. A General dijfofing his Army into a 
Square Battle^ finds he has 284 Soldiers over 
and above \ but increafing each Side with one 
Soldiery he wants 25 Soldiers to fill up the 
Square : How many Soldiers had he ? 

Let ^=284, ^=25^ ini, aiid forthc 
Root of the Square firft formed put a. 
~" I aa+b'{'C:=zaa'{'2ad'\^MperSlj^ 

2 2ad'\'ddzzb^c 
2adt=:b'+c — dd - 



Then 

I— ad 

i--dd 

34-W 



b^c^dd 

^^.rt.^84::^2400p his whole 
Army, 



ij. A certain Captain fends out \ of his 
SoldiSrs + loj there remains \ +15- How 
mam Soldiers had he f 

Let ^z= TO, ^=15, and for the Number 
he. had at firffc put a. 



Then 
1x6 

2.^^a 



J 

2 

3 



ja+.b+ia+czna 
5a+6b+6czz6a 
azz6b+6czz 150. 
I 2 



V2m 



TOO Jrifhmetical Problems fah'J. 

i2f Ti>ere is an Jrmy to which if you add 
f , f and ^, of itfdf^ and take away 5000, 
the Sum total will be 1 00000. fVbat was 
the Number of the Army ? 

Let ^=5000, micoooo, and a= the 

Army. 

a+ia+^a+ia—bzi£ per ^. 



Then 


r 


1X24 


2 


2 + 24i 


3 


j-4.70 


4 



24*4- 1 2« + 1 6«7 « 

+ i8tf— 24* J 
7oa= 24^+24^ 



24c 




=: 36090. 



13, /» the RtffoMgular jiBCD, tbt Dif- 
ference of the greater Side AB, and tf the 
leffer Side BC is 12 j hut the IHfference rf 
the Squares of the Sides 1 680. ff^at art m 
Sides of the Relfangl* ABCD f 



D 



B 



Let *=i2, f=i68o, and put «»= the 
leffer Side, then will 4+*=: the greater. 

. . And 



€» » 



Jkitbmetkal ProblexhS felv'd. lox. 



And I 



2—bb 

and 



z 
3 



aa+2ab+bb^aa:zcper ^eft. 
zai+ibz^: • . 
zahzzLC — hb 

%b 



^4+ 1 2 = 76 Ae greater Side. 

14. "The Length DE i>f th^ Rea angle 
DEFG^ is twice the Breadth EF\ and the 
Sum of the Squares of the Length and Breadth 
is ten Times the Sum of the tw6 Sides D J?, 
EF. U^hat are the Sides of the keSangle 
DEFG? 



D 



1*11 iWi 



i£ 



Let «= the Jaffer Sid?i then w^l 2<»= ihe 
greater. "' > 

And I I aa+4aa=:ioa+2oa per ^ft- 
i-i-a 2 5<i=:iQ+2p. 

2-5 3 a=::l2±^±,6 , . 

5 
and 4 2a— m thezgreatter Sid^ . 

1 5. To find tmo Number i iti Proportion 
of 2 to 3, wbofe Prcdugf^ ifjhipf bit mt/ilti- 
j^lied by one another fball be 54. 

Let ^rz2, ^=3, <3?iz54 anid.^;= thejefler 
-Nyniber fought. 

I 3 Then 



loz. Aritbmeticd Problems fiJitf4^ 



ffic :: a.: ^— thq greater 
db 



2 : 3 : : 6 : 9=: Ac grcaiser. ^ 



1 6. y^? jJ»<i /w^ Numbers wbofe Ratio £r 
/^ cw another as 4 to ^-^ and the Sum of the 
Squares of both is 2624. 

Let bzz4^ ^=5j ^=2624, and for the 
Icfler Number tnjt a. 

Then 



Then 


t 

1 


and 


• 

2 


2X*-!-< 


* 


\ 


- 


3 uu\ 


4 


■ 




- 





and 

2X^* 

^'^bb^ee 



4 //// 
?.nd 



3 
4 



aa+21^-d per ^ifiimu 

aM+aacczzUd 
bbd 



aazz 



bb+ce 



bb-^-cc ^ 

614-5 • • 32 2 40= the greater. 

17. 7*^? 



r 



I Aritbmtical Problems fih^i. lo^ 

f TJ. "to find the Sidi of a Square, wbcfe 

Area is to the Sum of the Sides in a ghin^^^ 
as 45 to 12. 

Let *=45, czz i2,- ^nd azz the Side of 
die Square. 



Then 
and 



I 

2 

3 



4jaizzcaa per ^ejiion. 
aczz^b 

Ah 
azz^zzif^. 



1 8. ^0 find the Side of a Cube, wbofe Su- 
perficies is to the SoUdity^ in a given Ratio, 
as 6 to 11. 

Let bzz6^ czz 1 1, and azz the Side of the 
Cube. 



Then 



2-ra 



i^i 



4 uu 



I 
a 

3 



b : c : 6a: aaa 

aaab::z6ca 

aabzzSc 

aazZ'^ 
b 

b 






♦ - s 

19. yf f^TAMW Afo» hires a Laiturer, on 
ibis CMdittMy that for every Day be werJen 
hefiould receive 12 Pencey but for every Hay 
he was idk be Jhould be mlO'd 8 Pe^e.. 

fyben 



1 



1 04 Aritbmetical Problems foltfd. 

When 390 Da^s were paftj neither of them 
were indebted to one another. How marq 
"Days did he work, and how many was he idle ? 
Let bzzii^ czzSj and azz. the Num- 
ber of Days he worked, then will ^ — azz 
the Number of Days he play'd. 

I aizzcd — ca per §lueJiion. 
ab+cazzcd 

cd ^ 

^=—^ = 156 

390—^56=1234 the Days 
he was idle. 



Then 
\^ca 

and 



I 
2 

3 
4 



20. A certain 'Gentleman hires a Servant^ 
uind promifes him 24 Pounds yearly Wages^ 
together with a Cloak. At 8 Months End 
the Servant obtains Leofve to go away^ and 
infiead of his Wages receives a Cloak +13 
Pounds. How much did the Cloak cofl? 

If from 24/. you take 13, the Sum he re- 
ceived, the Remainder 1 1 will be what was 
^edufted for the 4 Months. Then as 4 : 1 1 
: : 12 : 33 the Value of the whole Year's 
Service, from which if you take 24 the Re- 
mainder is the Value of the Qoak, i. e. 9/. 

2\. A Per f on hing ajked how old hehvas^ 
anfweredy If I quadruple \ of nrf Tears^ and 
add V of them + 50 to the Produ£l\ the Sum 
will befo much above 100, as the Number of 
fftf Tears is now below j 00. P.ut 
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Put ^=50, r=20o, and ^rrhis Age. 

ftf +ttf +*+tf nr per ^efi* 

6r — 6^ ^ 



I X 6 

2—6^ 



3-^25 



I 
2 

3 



tfzr 



^5 



22. 0»e being ajkei what Hour of the Bay 
it was^ onfwerQj ^he Day at this Time is 16 
Hours Umg'j if now \ of the Hours pafi^ he ad- 
ded to ^ of the Remainder y you will have the 
Hour de/ired^ rechnis^from Sushri/lng. 

Put ^=16, a= t£e Time paft» dien i'^ 
tf s: the RenuQoder. 



1X6 

2 ■ 

3^7 



2 

3 
4 



3 * 

3a+4h-^4axz€B 

^= if =9^ die Hours paft^ 

7 which added 4^ 

the Sun^s rifing givas i and f • 



» J 



23. FroniNonmhtrg to Rome are 146 
ilff£fi/ ATraveSerfits out at the^fame Time, 
from each of the twoGtieSj one goes 8 Miles a 
'Dayj the other 6* In how many Daysfrtm 
their firfi fetting out wiU they meet one another^ 
and how mafiy Mites did each of them go f 

Here 



to6 Arithmetical Problems fotv'd. 

Here 'tis plain, the whole Diftance muft 
te divided by the Miles they both travelled 
in one Day, and the Quotient will Ihew the 
Number of Days which they performed their 
Journey in, which being multiplied by the 
Number of Miles each travelled in a Day, 
will give each of their Diftance ; fo here if 
1 40 be divided by 6 + 8 the Quotient will be 
10, which is* the Number of Days, and 
8xio=r8o, and 6x20=160 the Number of 
Miles each travelled. 

24. A certain MeJfengerpiesJiocA^les every 
D^ : 8 J)ajfs after^. anatOr follows him^ and 
he goes 10 Miles a Day. . In what Number of 
Days will be come up to tbefirft ? 

Here the firjl Meflfenger having gone 148 
Miles before the Secpnd fet out, if; that Num- 
ber be divicted:. by 4, "dvei^tntbqr of Miles 
gained by the Second*:- the I Quotient will 
(hew the Number of Days to I^tteveiled |bc- 
fore the Firft'is owrtSan^ IwHich m this 
Cafe is 12* . - \ I i 

25. A certain Mejfenger goes 6 Miles a 
J)^ ; ; ^d f^t^^ he.ha^ gim ijp&'lAS&r,. amiber 
folloms him-^h(kgoi^%'^kf^\I>a^.. In^bm 
many Days will be f&M tip to bim f : 

..By.vth^ ^K^vevDiK^iood -(this Queftioii 
beij\g of the, f^ni^ Kind with the former) the 
Anfiv^r will, b^ found to be 25 . - 

26. Om 



I Arithmetical Problems folv'd. 107 

[ 26. One bought ^ Books^ who/e Prices were 

: in Proportion ^j 12, 5, i : If the Price of the 

, firft be doubled^ of the fecond tripled^ of the third 

quadrupled ; the Sum of thefe Produffs ^iU as 

fmch exceed 10 Crowns^ as the Sum of the 

Prices of the Greateft and Middle is below 5, 

How much did the faid Books coji ? 

Put ^±: 1 2, rzi 5, d-zz 1 5 and a:=, the Price 

! of the firft Book, /=r 1 5 Crowns. 



I 






9 



I 

2 



3X^ 
4-^3*+ 



b:c i:a I 



ac\ 



y • ad 

b: a :: a:^ 

b 



la 



Q b • b 



4 
5 



pr ^ueft. 

if 
Sb+^c+4d 

then ^ = ,i,^=i. the 

Prices required. 



1^7. Suppofe the Number 50 w^^ /^ ^^ rf;- 
w^^i /;i/(9 ^w^ Parts^ fo that the greater Part 
being divided by 7, and ' the Lefs multiplied by 
3, the Sum pf this Produ£l andjhe former^ 
^tient^ may make the fame Number propofed^ 
"^icb was 50. Let 



I x^ 



f 08 Aritbtmtkal Problems folv'd 

f. ^hd'^adzzb per ^efiion. 
c 

a + hcd^^acdzz he 

bed — be 1.1 ^ 

^=— - — =35> which ta- 

ed—i 

ken from 50 remains 15=1 
die Leflcr. 

28. Let the Number 20 be divided into 
two Parts, fo that the Square of the lefs Part 
being taken out 0/ the Square of the greater^ 
mof leave the very Number fropofedy which 
was 20 (or majf leave the double, tripky &c. 
0f the Number proposed.) 

Let bzziOy for the greater Part, a then 
will the leffer be b — g, the Square of the 
greater is aa, of the lefs is aa-^iab^bb. 



Then 
i+bb 

l-^zb 



lab — bb::zb per ^eftion. 



2 [zab^^bb+b 

bb+b 
aiz — ^=:io.5 

2b ^ 



confc- 



qucntly ggzz the Lefi, 

29. If a Man gains 30 Crowns a Wetky 
how much muft be fpend a Week to ha^e 500 
Crowns, together with the Expence of 4. Weeks 
remaining at the Teat^s End ? 

In this Queftion, find what he gains in 4 
Year, then take thcrefkx)m 500 Crowns, the 




Arithmeticdt Problems foWd. lo^ 

Remainder as he is to have 4 Weeks Ex- 
peaces to fpare, is to be divided by c^S^ and 
the Quotient will be iS-J-*-, the Sum to be 
fpent each Week, 

30. 4 hahovrer^ after 40 Weeks in *which 
be bad been at fVcrk^ lays up 2S Crowns — tbe 
Pay of^ 3 fVeeksi and finds that be bad expend- 
ed 36 Crowns + tbe Pay of 11 Weeks. Wbat 
f^ did be receive a Week ? 

l^t ^=409 ^=289 ^=36, and azz the 
CfQWAs he received per Week. 



.Then 



I 

2 



d+ 1 itf +^ — i^^^ p^^ ^f 
ab^f^8azzc+d 



b—S 



2« 



31. Jntbe Reffangle-Triangle ABC^ is, given 
tbe Bq/ts ^zng and tbe Difference of tbe 
other Sides y that is tbe Segen\ent BD zz 3 . Re-, 
quired tbe Sides 4C, BC. 




K 



fuel 



no Aritmetical rroblcms foWL , 
Let b—Q^^ m^, and azzhC 

aa+tbzzaa-^TMC-^rCC per E 

bb'-^cc ^ ^ 

— =I2=AC 



Then 



I 

2 



azz 



2C 



confequentljr BC= 1 5. 

the Bafis ABzzs^ and tbi Sum of the other 
Sidei JC+BCz::2S. Rufuired fbe Sidis JC, 
BC/everalfy^ 




5 3 



l^et 



Arithmetical Problems foJv'd. , 1 1 1 
Let ^1=25, i:=r5, and ACzr^i thea will 

And I aa-^'Cczzhb'^iab'^'aa fer 

E 47, I 
iha+cczzbb 



X — aa+iab 

2^^C€^2b 



bb'^^cc 

2b 

which taken from 25 there 
remains i3r:BC. 



J 3. Suppcfe two TowiTS^ABiio Feet bigh^ 
CD 24O9 tf/ /i&r Dijiance AC 360 F(f^/. 
!if Ladder is to be fet upom.tbe Line AC^ at 
fotm JPoint^ fi^PP^fi '^ £9 oflkcb a Lengthy as 
from thence it may reach the ^Cfp of Mb the 
toners* We requtre the Ppint E in the Line 
of Diftance^ as alfo tbf Length of the Ladder 
EBy ED. 




Let 



112 Arithmetical Problems yj^foV. 

Let ^=360, ^=240, JmSo, and az: 
CE, then will AEm^^, and let ^ziED 
the Length of the Ladder. 



Then 
^nd 
1, 2, 

3 I 2tf^ — aa 
4 — rr-r2i 



I 

2 

3 



aa+cczz:ee per E, 47, i, 
it — 2ab+aa^ildz:iee 
^^ . \ blh^zdb 

''"+''= I +«,+^ 

zab+cczzti+dJ 



^ ^::rv/ii^44-<'^r:28a40i4« 



34. In the Yfiaf^le ABC^ thefeeerd Sties 
JB::ii^^ AC-rzij^ SC:iz 15 are given \ and 
the Perpendicular SD being drawn. Requk^ 
fdthe^gement cfthe Bajis AD^ DC. 




J^ I> 



-Put bzz J4, cms, ^=13, AD=i?^ theft 
BCzzb-^a, and kt £D=:^. 



*^e^m 



\ 



If 2, 
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1 1 j ei:s4d^aap$r E 47, i 
I 2 ee+dd-^iah+bh^cc D3 

2di+C£zzdd+hb 



13 

4 



4-^c^ii 



. 






ilZ= 



■ 

then 14— 5Z19 the Part DC. 



^5. In tbi ohtufimgli-Triangk DEF^ the 
Several Sides are given^ viz, BE 11, EF 13, 
DFaoj and ibi Perpendicular FG being let 
fall upen tbi Bafis produced. Rk^ir^tbe 
Prolongation oftbe Bqfis EG. 




I5 CJ 

Let *±:iT, r=i3, <l=20, and" put tfzs 

Then i aa+eezzLCc 7 

2ab^bb'zidd^cc 



2—1 



I 
2 



1 3^^.* [4 [.=^=^=5. 



3«. 



14 Ariihmtticdl Problems folv% 



g6. Intbe Reffangle ABCDj is given the 
^ij^erence between the Length AB and the 
')Ugonal BD^ that is 2)£=2 ; and ttkAvifi 
he Difference between the Breadth AD aiii 
be Diagonal BDy that is FB:z^j^ . R(qtnrei 
he Sides if the RiBangk AB^ 





For the Diftancc EF put tf, let i=2, 
=9, then«+^t=;BC,ii+r=:DC, and4+^ 
-<r:DB^ Figure 



icncc 
I uu 



aa^hh+cc+iah+2a€+2bc 

aazz^bc 

i, l4=v/^^?=:() then 6+ 2=: 8 
r** nBC, and 6+9=i5=DCi 



37. bi a Reaanxie DEFGy the right Uni 

K is drawn frm the Attgle D tc^ the oppofite 

ie\ cutting the Diagonal EG at right Angles 

H: And there is given the Stgement 

^=2, andBEzz.!^. Required the "Sides 

the ReSiangh? 

• Tut 



\ 



Aritbmtic^ Problems foWi, %i^ 




o 
KH:GH::GH;HI> 

''' b "J-^ 

bb 
aaazibbc 

2 : 4::4: 8=:.HD 
perE^^ I DG=a.0442^ . 
and DE= 17.88854. 

38. Let there be a Grcle, wba/e Diameter it 
AB, with ana t her lefs Circle -aohofe Diameter 
which is jiCy 'touehes within^ in A: And from 
the Center ef the greater Circle D^ draw the 
Radius DE at right Angles to ABy cutting the 
Periphery of the lejfer Circle in F. Now thtre 
kgivenBC (the Difference pf the Diamettifs) 

■ =9> 







'hen 


I 


> i 

* • 


2 


« 


•3 


-i-a 


4- 


4 ««. 


5 


• 


1 
A' 







i i6 Arithmetical Problems fotv'd^ 

== 9, with the Segemeni EF= 5. Required the 
Diameters AB^JCtf fhefaid Grcks ? 




For the Radius of the grftttclr Circle put 
«, ^rrp, r=5, thenDP=::tf— r, and DC = 
a — b. Now fer^ 1 3, 6 DF is amain Pro* 
portional between DC and AD. 

Ergo 

3 -f- ic — h 



I 

2 



a — b : a-^c : : O'^c : a 
aa-^-aiz^a4 — *2ac+ cc 
2ac — abz:i€c 



cc 



azz. iri5 which be- 

2C—b 5;ig doubled^ 
gives the greater Diameter 
50, and 50 — 9^:41 the 
kflfer. 



39. Two Companiens have^ got a Parcel of 
Guineas j fays A to J?, if you will give me one. 



Arithmetical Problems fih/d* iif^ 

^fyour Guineas I jhall have as many as you 
fi)all have left. . Nay^ replies jff, if you mil 
pveme one of your Guineas^ I /hall have twict 
as many as you will have left. How many 
Guineas had each of them ? 

For the Number of Guineas which A bad 
put ff, and for B's Guineas put e. 
Then 



3+3 



I 

2 

\3 



tlT^li\^^'J^''^ 



a 

za 

tf=5 conicquently ^=17. 



40» A certain Perfon bought two Horfes^ 
with the Trappings^ which eofi joo founds % 
which Trappings if laid on tbefirfi Hifrfi Ay 
ioth the Htrrfes will he of tqual Vabte : BfA 
f the find Trappings he hdd tm 4be, other 
Merfej be will be double the Value of thefirJK 
How much did the fold Horfes eofi. 

Let *=: 106, and for the Value of the 2d 
Horfe and Trappings put a^ tiien b-^d witt 
bethcfirft. ^ 



Then 
1+2^ 

2-^3 
"and 



I 
2 

31 



azi2b-:^ta per ^uefiion* 
^a^zb 

• 3- ■ * < i ■. 



100— 66|.:=33i - ... 
the Value of the firft Horie, and 
50— 337=i6f the Price ot the 
Trappingp.. j „ " 

41. vf 



1 1 8 Arithmetical Problems jblv'^d. 

41. J Vintner has two Sorts offline, Vit. 
A and B -, which if mix^d in equal Parts ^ a 
Haggon of tnix'd will coji 1 5 Pence \ but if 
they be mix^d in a fefqui-aker Proportion^ as 
ifyoufhould take 2 Flaggons of A as often us 
you take ^ofS^a Flaggon will coJi 14. Pence. 
Required the Price of each IVineftngly ? 

Let /^r: 15, czz 14, for the Value of the 
Flaggon A put a^ for that of B put e. 



Then 
and • 

3—2 



I 
2 

3 
4 



'^tiis'h ^^- 



I 



24H- 3< 

a n Sb^^g^:^ lOfVai i^-^-^oz io> 

40. A Son ajied bis Father hew old bt 
was •, bis father anfwired bim thus : Jfy^^ 
Sake aw4ff sJrom m tears^ and divide tie 
Remain^ by 8 , the ^otient will be ^ efyemr 
A^e : But ^you add 2 to yotir jke^ and md^ 
tiflyjtbe whole >y ^3, and tbenfulfira^ ^from 
we ProduSfjou will have the Number 9f tim 
'Tears of my Age. fFhaf was the Age if tb^ 
Father and San? 

Let azi the Father's Age, and tf= the 
Son's. 



Then 
1X24 

4—2 



8 



I* t^ ^efiion. 



3 Se-\-6^yzzA per ^^ion. 

4 1 9/4- 1 8— '2 1 = 35 

5 1 tf=i8, and 3*+6-^7=53=tf. 

43-5r»\| 



• Then, 


I. 


« 


2 


2,X2 


3 


3+2f+2f 


-4 


I— a 


5 


4» 5> 


6 


6, 


7 



'^ ?; j^ ^«^^- 
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43. Tofindout 2 Numbers^ to the Sum where- 
9f if you. add 6, the whole Jh all be double the 
, greater -, ^»J if you fubJlraS zfrom their Dif- 
ference^ the Remainder will.be half of the leaft. 

Let i=6, ^=2, tf = the greater Number, 
and e-zi the lefs, 

a^er^rbzi^ia 

a+e — c: 

la — te — 2czze 

2a^ie.+2c 

azz^-^-b 

2e+2b.zz^e+2c 

^z^iir— 2^=8, a|id; 

from the. 5th Step azz 14. 

4f . To find two Numbers J the Pr^duff 
fobereof* is 240, andthelTripU ^ the greater 
1^ divided by the lefsis 5. 
* Let ^=240, r=:5, 4= the greater, ezz 



per ^efiion. 



^azzeo. 

ez^^ 
c 

c 

^i:;^— =20, and 
3 

240'T-?Q^IJ2=f. 



thelefs. 
Then 


I 




2- 


• 

2X..f 


5 


3-!-* 
l» 4> 


,4 
5" 

1 

.J 


g m 


6 


• -* 

1 > 






45' 
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45. ^wo Men have a Mini to purcbajk a 
Houfe rated at 1 200 /. fays A to J?, if you ^m 
me f ofyow Money ^ I can purchafi the Houft 
alone ; but fays B to A if you will give me i of 
yvursy I fhatt be able to pur chafe the Houfe, 
How much Money had each of them ? 

^4et hzzi i zoo^ for A*s Money put a^ tmd 
for B's put e. 
Then 



1X3 

2X4 
3X2 

^-^3 



I 
2 



6 

7 



Ztl^U P^ ^^fii^n. 



3 Za+iezz^b 

4 4e+3a=4b 

5 6a+j\.e:^6b 



^a:^2b 

a—^^BoOf confcquently 
3 /r;6oo. 



46. Some young Men and Maids had a 
Reckoning of ^y Crowns to pay for a Treaty 
and this %ffas fheir Conditions^ that every 

young Mmfiould pay 3 Crowns ^ and every 
Maid 2. Now J if there had been as maty 

young Men as there %vere Maids ^ obfmHt^ the 

fame Conditions^ the Reckoning would kave 
(ome to 4 Crowns lefs than it did. How mat^ 

jyoung Men and Maids were there ?- 

Let bm^jy ^=33> ^— theNuniber oF 
Men, (zz th? Maid§, 

Then' 



\ 



Then 

2X3 

4—3 

5^5 



Arithmetical Frobkms foh*d. lat 

^=3r^~a^=:5t and from the 
firft Step i} wUl be found zc^- 



I 

2 

3 

4 

5 
6 



^ 47. v^ General xvk^ kadfiugh a Battle^ 
upon reviewing hii Arny^ whofe Foot was 
thrice the Number of bis Horfey finds that be- 
fore tJn B^fte ~ — 1 20 <j/* bis Foot bad de- 
fertedy and of bis Horfe ^V + 1 20, hejides \ of 
Us whole Ai^ mere f^ hi^.Gtmfims (ttc^ 
\mng tbeJSiick ^nd Wounded). ,(9fd,% of pis 
jimjy'renkSn*d^\ the reji^ who were v^ahting^ 
being either flain or taken Prijbners;, now if 
you add 3000 tb the Number of ^b^ Slain^ the 
Sum will be equal to half the Foot Joe had at the 
Beginning. fVhat were the Numbers of each ? 
Let i= gODOy i^ ?: ihc Nu»rt)fer of Horfe, 
thcuM— the Foot, and 4^;$: the whole 
Army \ now the Number of the Horfe and 
Foot deferted, and the 4th Part fent into 
Garrifon, together with \ that remains, will 



be 52 .A 






12a 
J 



the Sum of which will 



be~ which taken from 4a the whole Army, 
5 

f ^a 

there remains —-equal me Number of Slain. 

L Then 



Thfn 


I 


f X lo 


2 


«— 12-7-3 


3 


■ 
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5 ^ 

^n-^ziioooo, and 

3»r: 30000= the Foot. 

48. ^0 divide ioo twice info two PartSyJb 
that themfl/or Pert of the- JirJ;,piviJion may 
be triple the minor Part of the fecond pivijion i 
and the major Part of the fecond may be double 
the minor Part of the firft. 

, Let bzz 100, dxid azz the major Part of 

* /I 

the Dirifioti, then *— ^ n the minor^ — = 

the Mnoi ^art of the fecond/ ^i— 2dr: the 
major Part of the fecond per ^ejtion. 



Theh 



I 

2 

3' 



2^*-2tf+-rr:^ 
6b — 6a+a^7b 

/?x:-rs:5o, from,, i^dicnce the 



other Parts will be found to be 
40 ::= the lefler. Fart of the firft, 
80 the greater, and 20theleffer 
Part of the fecond. 

49. ^0 divide 30 twice into two Paris^fo 
that the major Part ofthefirji Divifion^ with 
the minor cf thd fecond may be 33 ; and the Sum 
of the minor Parts fubftraSed from the Sum 
of tie maj(r^ may leave 14 remaining. 
I > . -i Let 



Mtbmeticid Problems folv*d,. 1 2g 

Let^rrjo, ^=33^ ^=i4> and <j=r the 
tnaJ0r Part of the firft Divifion, then br^azz 
the leflcr, c — azz the Icffer Pvt of the 2d, 
and ^— f +iJ=r the nujor Part of the 2d, the 
two minor Parts being fybftraftcd from the . 
Major, the Remainder will be 4^ — iczzd. 



Hence 



1-^4 



d+2C 



a^-z^L^zzzo, from whence 
4- the other Parts will 
be found to be 10, 17, and 13. 
50. yi Man^ bis Wife^ and bis Son^s Jges 
m^Mp^X^^^^% fo ^afjke Hujbari^.s ,and 
:Saff^ Xmm ^^ fiber mke tkf fftfisr^ .15; 
but tbe WifeU and tbe Son*^ mke tbe Hus- 
band's + 2. fVbat ixas the Jge $f eacb f 

L^.bzzgCy czziS't d:^2^ and for the 
HuTband^s Age put Oj for the Wife's e^ and 
for the Son's JK- . 

a-^-ytze-^-c >fer Sluefiion. 

azzb — a — d 

2 

I 

ezzb-^e — c ' 



Then 
1—3 


I 

.2- 

3' 
4 


4+tf-r2 


5 


1—2 


6 


6+*-4-a 


7 


I — a — e 


S 



2 
L 2 



5x^ 



1 24 Jrithmiikal ppoblems folv'd. 



5 1 . ^bree Msrcbunts fnM ibrei difitrm 
Fairs- m€tt Ugetber at a» Imt^ 'where they 
reckon uf their Gains^ and find them the Sum- 
€f 780 Crcnvns. Moreover^ if y&u add the 
Gain of the Jirfi and fecond^ and fiiifiraSthe 
Gain of the third frofn the Sam^ there remains 
the Cain of the firji^^ 82 Crowns \ but if you 
add the Gain of the ^econdnnd thirds and from 
the SumfubfiraSed the Cain of thefirfi^ there 
remains the Gain of the third -^4^ Crowns. 
fFhat ivas the Gain tf eaeh ? 

Let b:=zj%0^ rri82v <^==^43^ ^d let tfst 
tbe firft, e:n x\it icGon4 and jrs: the third 
IVlcrchimf 8 Gain« 



Then 



1—2 

5x2 
6+2^ 

7-4 
8—/?^ 3 



4-4-2 



x^a^y 



7 
8 



10 



II 



1 a-^e+y±:i 

2 4^e^^'zia^e 

3 i+y-^^::rLy'^ 

4 lyzzb-^a—c 

5 Ut±i*^y-^i i 

% I 4«ZS2*«^2jr+2rf 

4«+2jfr:2^4*2rf 



ptr$iueft. 



azz 



3 



* — tt—c^ , >, 
;r= — J— ^i^i. 



52 
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52. Tbret Pcrfinr^ Ay 5, C, owe a certain 
Sum of Money y fo that A and S together owe 
2 10 Crowns ; B and C 290, and A and C 
400. ff^at did each of them owe ? 

m 
9 

liCt iz^ 2 10, f =290, d:z:409 for the Sum 
that A ow*d put a^ what )3 ow'd put Cj and 
for what C ow'd put y: 



Then 



1+3 



4—2 4-2 




4 



a+y 
2a^e+yzzb'{^d 

a-^i ^ =i6o» 

2 

I and from the ift Step ^=50, 
I and from the 3d, j^ =1240. 



53* ^0 find thr^e Numbers J fo that the firft 
ana half the Remainder ^ thefecond and f of 
the Remainder^ and the third and \ of the R^- 
mainder^ may always make 34. 

Let ^=34, tfrr the fitft, ezz the fccond, 
and j)^= the third Number. ' 



L3 



Then 



. \. 



jt6 Ariihmaital Ptobtems foUfi, 



Then 



3 



1X2 

2X3 
3X4 
5+6 

8X2 
9X5 

lO+II 
I2-T-I7 



8— 4J'-<-3 



4-tf— J'-rZ 



Ptt^Mtfi, 



y+ 



*+^ ^ 



=> 



' 



4 
5 

6 

7 
8-1 

9 
10 

II 

12 
13 



14 



15 



4«+2<»4-5r— 7* 

jy — ^27rt J 
6^+8^=ioi| 

9J'— 6^— 3^ 
r;y:::i3* 

13* z: 

y= -^ =: 20 
■^ >7 

3 



I 






54. Z^/ <^ 5^i7r^ ke divided into 9 ^»ir// 
Squares : We art to "find and difpofe the Num^ 
hers through the fever al finall Areasy fo that 

the 
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the ^Sum 4f euery thf^ tahnt^Skr laterally 
tr iU^^na^m^ iiJtiwafi 15. 

In all Qxicftions <£ this Na^it, if tiie 
Number <^ gtren Squares aeemron, they are 
to be Ibiv'd in a mechanical Way, but where 
they are odd, as in this Example the naiddle 
Number may be fdund aMlycically, but the 
left mechanically after the fodlpwlsitg MethcNd, 
£ipply the ^ven Square^ with Letters of the 
Alphabet. 

z I ^+^+^=i5> per ^efiion. 
3^=15 



i+a+3 



5+6 
4—7 



8-3 



3 
4 

5 
6 

7 
8 



f=: -^=15 which being placed 
3 in the midifle Square, 
the other Squares wUl be eafi^ 
Aif^y'd with ^luaibers, as in 
the annexed Diagram. 



) .. 



a 


t 


c 


d 


e 


f 

• 

t 


g 


b 



55'' 
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ever be given^ if you fiihfiraS evtry hfs Nutih 
her from that whkb is the next great eft : I 
fay^ that the Sum of tbofe Differences is eptal 
to the Difference of the greateft and leafi Num- 
bers. . 

D E M:aN S T R A 1 1 O N.^ 

•Tis evident from Fig. below that ao-^nbzz 
Izzom^ nb — kczzlm^ kc—id-^ilh^ id --fezzhg^ 
now *tis alio evident that the Sum of thole 
Differences, viz. om+ml+lb+hgzzogzzao 

W. W-D. 



m 



s ^; 



i 



r 



,/ 



d . e . 



56. To find a Number y which being multi- 
plied by 6, and the PraduSi fubjlralied from 
the Square of the Ntmber to be founds the 
Remainder will be 2 80. 

Let ^=6, czziioy and let tf+^*= the 
Number fou^t. 

Tlien^ 
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Then 

I 

2, 



2-. 

3« 






1 7 + i^ = 2b the Nf . fought. 



57. rb /Wti Nimkr wikb being ftmlti' 
j plied by 8, and the Prodult added to the 
^(piare of the Number to be founds tb^^ Sum 
f w/7/ be 660. 



imd lee 4^ibs: die 



Nuinber fought. 



then 



2 

4 

5 



«4--^ is^ pit ^S^g^e^ 



^■MMM 



^=v/r+5i^Z32j5 



«— t^i;z22^ the 



•^ .. 



•■ -^ ' ' 



N\>m. fouglit. 



58. To divide 140 /«/« /^^^ P^r/J, y2> /*i/ 
/itf ProdttH of ibofe Paris m^ r: the 'Square 
^f 56, that is 31 '^6.,- • ' j 

. - ' . 1 ! 

of the Parts, and ezz the other, j 



Then 



igo Jritbmtical Problems folv'd. 



Then 
2X4 

I+6-*-2 



I tf+^= 



^J^^^ter^eftim 



2 \aez=ic 

3 tf«+ni/«e4-f^=*^ 



4 
5 

6 






a — e:zLy/bh'—i^ 



a"^ 




ezzi — azziS' 






59. i>/ 969 5<>/i/Vrj h drawn up into an 

greater and lefs Sides is 40t\ Re^W^^Mt 
Number of the SoldUfs -in- . tofb^ Bank, '"^ 
Length and Breadth. . J 

Ljst^==o6^,-<r=4W«= the greater, m 
e^z the lelter Sides. 
Then 



2 G* 
1X4 

3+4 
5«« 






,1 
2 

3 
4 

6 






~ « 



— ♦-. ' 



i .- . - 



■ 

and 18 



^li? — zae+ee-nce 



a — czzezziyi 



60. yfgaii 



\ 
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60. Jiigain^ let 4S0 Soldiers be drawn up 
into an oblong Battle^ fo that the Sum of the 
greater and- lefs Sides is 52. Required the 
Number of the Soldiers of each Rank in 
Length and Breadth ? 

Lct^i=48o, r=52, a— the greater, and 
^= the leffer Side. 



Then . 

2 ©• 

1X4 

3—4 

5 uu . 



\ 



aa-\-2ae-\-eez::cc 
aa — 2 ae-\-eezz cc—j^b 



3 
4 

5 

8 



ae-rzb 



h—^ec—^ 



a^ y'r7-i^+f :=40 



ezzc — azzi2. 



61. In the S0are JBCD, isgii/^H the^ 
Difference of the Diagonal and the Side^ that 
is EC— 6, ^ Rehired the Side of the Square ? 



." ■» ^ . 




' •» 



J-et 



J 
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Let ^=6, draw the Line Ef, now'tis 
plain, that the Square ^ Ef+the Square of 
fCzzthc Square of EC, aiKiEf=fC, th«t- 

forcl^=Ef, or FC, which make = 

a ■ 
^=14.24262899 and for thd Si4e put ^. 

Then 1 1 1* : c : : aJ^i lap^E 6^6 

3 ^^ — ac:;z,cb 

azz — -«— rr 14.4^^ t= theSide 
-^•^^- ofthe Square. 

62. The ReOatg^ Ekii^ ad^i to Oi 
Square DF (being of the fame Height) wbofe 
Breadth EL is giyen = 2, and edfb the Area ^ 
ef the whole compound Rectangle DK^ zz 60. 
repaired the Side efthe'Sfuare .^ ' 



2— tfc 



3-^ 



• 



A ' 




Let*: 
Square. 



c 

:2, c 



60I and azi the Side of die 

Then 



'»» > _ ^ ^. - 
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Then 
c 



2 UU 



I 

2 

3 

4 



tza-^akzz.c per ^ejHon. 



am^ 



63.. A Man ht^ifante Eits of Ckfbfor 70 
Crffwns; Miijutik fkat if he had At Elh morcy 
be bad then heught every- M 1 Crowns cheaper. 

Let ^=70, f=4, d:iiiy a:i: the Ifambcr 
of Ears, and e:£ the erOMHw each Ell coft. 



Then 
and 



5 X f ^<^ 
6, □ r 



7, «« 



8— if 



I 

2 

3 

4 



8 



ec^zad^dc 

ad+dc 
/giz ■»■■'■■ 

aad^ad€ , 
— " ■ r:^ : 

4?^ + <W 2: •*-=. 

d 

cb 
aa+ac+^cczt -j+^cc 

d \ ' 



a+ictz'^^ici 



ft 

M 64. A 



J 
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64. A Set of boon Companions dining at an 
Inn^ the Reckoning in all came to 1 75 Shillings: 
Bntj before the Bill was paid off^ two of them 
flunk awayy and then the Club of thofe that 
remaiffd came to 10 Shillings a Man more. 
How many were there in Company ? 

Let bzz 1 75, czz2^ dzz, 10, azn the Num- 
ber of Men, and ezz die Number of Shillings 
each fhould have fpent if they had all ftay'd. 



Then 
and 



U 3i 



4X^-J-^ 



I 

2 



U2c 



6 uu 



7-\d 



ae+ad — <e — Jczzi> per^'ft- 

ce+dc 
a^ ~-L — 



eec-\-dec ^. 



8 



«+<fc= 



bd 



ee+de+idd=^+^dd 

c 



e^\d=.\!!M^\dd 



e=z^^'^^J=2s 



e 



65, Tf 



\ 
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6^. To divide the Number 2 1 into 2 Parts^ 
fo that if the greater be divided by the lefs \ 
and again the lefs by the greater^ and then the 
frft ^otient being multiply d by 4, and the lat- 
ter by 25^ the Numbers produced may be equal. 

Let ^=121, ^1=4, ^=25, and let a-zi the 
greater, then will b — azz the leffer. 

bd — da 



Then 

Signs Ch 

then 

4-^/jDC 



5, uu 



then 
and 



2 
3 

4 
5 



ac 

b — a a 

aac zz bbd'^2abd^ aad 
aad — aac'^2abdzz — bbd 
Itt d^<=f 
/aa-^2abdzzr^ bbd 

ft 

taiJ hUJ_bhd hhJd 

>•>. bd^y/bbdd bbd 

aa^^^ HI ^— .— — — 

f ff f 



7 

8 



25—10=15 



US . hd 



b^igzzG thelefler. 



66: Let the Line AB be divided in C, fo 
that AC may be 8 and CB 6 : If^e are to di- 
vide the fa me Line AB in JD, fo that the 

M 2 R^c- 



1 3^ Arithmetical Problems fitv*d. 

Reifangle under JD and DC marjf be f jw/ to 
the Reffangle under AC and CRy w to the 
Produfffrem 8 and 6, which is 48. Required 
the Segement CD ? 

8 6 

A C D B 

Let 3=8, czz^Zy and put azzCD. 



Then 
and 

2,C±lCl 



I 

2 

3 



a+izz AD 

aa-^ab-ZLC per ^eJHon. 
aa-^ab+'^Uzzc+lbd 



a+ib=^c^\i^i 



\ 5 \^ =\/c+iii--^^4' 

6y. Let there ^ be a Re £f angular Garden^ 
ABCDy the Zeng/b tf which JB is thrice 
the Breadth AD ; and reckoning 1 8 Perches 
from B towards A^ that is BE^ and reckoning 
EF far olid to AD^ let the Ar£a of the re- 
fnaini^ Reif angle ED be given rr 1 20 J^uare 
Perches. What was the Length and Breadth 
of the faid Garden ? 





- 


E 18 


A 




A 




• 


JAO 


■y 


: 


d 




\ 


. • 






"1 


( 



Let 
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Let *=:i8, c=i20, and put «— AE» 
then will «»+*= the whole Length, aoa 

i±f -the Breadth. 



Then 

2 □ f 

3 «« 

and 



2 

3 
4 

5 
6 



3 '. " '3 
« =: 12 + 1 8 =r 30 the Ltogth 



7 3p^ 10 the Breadth, 
|3 



68. Let 600 Soldiers be difpfed into an 
Mong Battle: Which the Colonel willing to 
make broader^ finds thai if he takes away i o 
Ranks from the Lengthy be Jball augment the 
Breach with two Ranks. What was the 
Number of his Soldiers through every Rank in 
Length and Breadth? . 

Let i=:6ocs c— 105^=2,^= theLength, 
and ezz the Breadth, a-^-cziz the diminimed 
Length, and ^+*= the augmented Breadth, 



M 3 



Then 



^ ArU%iHitita1 'PrtA^sxtH ph'^S. 



then 
and 

3^d 



I 

2 






4 »— 



i> 4i 



5X^-^^ 



6t3^ 



7«if — i'i 






eee+dce __i^ 



■4e^d4s=: 



bd 



J. 



8 



t 



9i 



^Vi2^+ii»-}i=io 






,69, 4^Manhffs a'Morfey ie^cb ^e '/m 
again Jer 5'^ CftMHs^ and ;$4itts ^ iiKO^ 
Growns^ in. 100 as theUdfJicdft'tiim. 0m 
muchmie-giveJerfbeHotJtt ■ . 



■■•Xet"^=56, r= 100, ai= thfc 1irit3Prite> 
thea will br-a-:z. his Caio by the Sale. 



And 



f^roblefltt 



i And 



aad 



I 



I c : a :: a: b — a 

6 5 ^ — ^^ :::: i^ oifi^Oaia ,.fcy the 
H,Sab for J op : 5W :•: ^:: f6^ 

'^fdJnenJar 30 Omaitrv ^unej^ner,^ the athtr 
coarjer: An IEM of the fini^ coft asmat^ 
Crowns as he had Ells: Jndaifi 28 EUs'af 
the coarfeft at fucb a Price^ that 8 Ells cojl as 
*^»y Growm us mt -jB^ df tbt -fin$ft. Horn 
i^ry t,lk - rf i h e fin^fi Limm did ^be huj^ and 
^hat Price did he give for them "both ? 

Let ^=130, ^=28, JriSj and azz the 
Price ^f the fine Linen.'^ 

Then ^ 



and 



AQv 



3 m 



L— if 



i 



~/ 



and 



16 



2 : a :7 cl -- Sie Price of the 

coarfe Lmen. d 



ac 



Aa +--. -zib per ^eflion. 
d 






4-r- 8 =i Crown die Price of 
the coarfen 
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71. In a certain Re^angular GardeHy tk 
Length of which AB^ is 2 2 Perches^ and tU 
Breadth AD is lOy Jhe Jf^alk ^ DG is to U 
made J in a Situatim parallel to the Sides of 
the Figure^ fo that the Area of the f aid Wok 
or Gnomon DG may be equal to the remaifdr^ 
Reil angle FCy or that the Gnotnan DG maj 
be half of the whole Figure A BCD proposal 
Required the Breadth of the faid Gnomon DE 
crBGr 




Let ^:=22> czzio^dzz ^r:iio,tfr:tIic 

2 

Length of the Garden wheo the Walk is 
taken off it, and ezz the Breadth thereof. 



ThcD 



V 



Then 
and 



I 

2 



2+a+e 
i> 4 

and 
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i — szze^ — e per 'S^fefH&n^ fee- 
ing €ach Ae BreaSth of ^ the 
Walk. •■ 

aazzKa+^Szzd+^G \ 

^—4 =39169541 the Breadth 
of the Walk. 



3 
4 

6 
7 
« 
9 



72. CJT /ir^^ prcporftonal Nun^ers there is 
the middle Term given ^ :x 1 2, aud the Difference 
cf the Extremes ':zio* Re^tand^he Extremes^ 

Let ^zi 1 2, (rr: 10, and arr: the leffer Ex- 
treme. 



Ilhett J a 



>« • 



4-t^ 
and 



4 

.5 
6 






«F J 1 - 



84-10=18 the greater. 



73. Of three prcfpvrtimd Numbers ihers is 
given the Sum of the firft nnd fecmd^ rr i^, 
arid the Difference ofthefecond and third = 24. 
Required the fever al Numbers ? 

Let 



^ I 



J 42 Aritbmiical Problems folvU. 



Let ^:nO) ^=124, azz. the middle Term 
fought, then will b — a— the iirft, and 
a-^czz, the third. 

Then 1 i 1 h—a : a::a: a+c 



2 +aa &c. 

2-r2 

40^ 



5 uu 
2 



2 

3 

4 



^tf =r 3^ + tf ^ — ca — aa 
2aa 4- ca^-ba zz be zz 240 
aa+ya::ziio 

tftf 4. 7^4. isf-— 120+43 

4 4 



«+ 



1=V^I2 



20+ 



49 






4~ 120+^ — ^ =8' 

4 a 



1 



74. Of four proportional Numbers tbere ts 
given the third zz\i, alfo the Sum ofthiff? 
and fecond —%\ befides the ftcond Nv.*^ 
being fubfiraSkd fromJts Square^ the R^Mi^' 
der is to be the fourth. Required the ftf^ 
Numbers ? 

Let ^=12, f=8, and azz the fecond 
Term, then the firft will be f-^ and the 
4th will be M — a. 

Then 



V 



.J 
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Then 



1 



inNumb. 

6 uu 

7+4-5 
then 

and 



I 

2 

3 
4 
5 

6 

7 

8 

9 
10 



c — a : a : : h : aa-^a 
tazzcaa+aa — aaa-^ca 
aaa^^caa-^aazz: — Ba — ca 

aa — 9^=:— ao 
aa—ga+ 20.2 5 ? ^.-/r 

— — 20+20.25 S"" ^ 

«— 4.5=:v/^ 

tf=v/.25 +4-5=5- 
8-^5=3 the firft, 

25— 5=20 the fourth. 



75. Of four Numhers in continued Propor- 
tion there is given tha Sum of the Means zz 24, 
and Ukewife the Sum of the Extremes zz^S^ 
Required the faid Numbers {fufpofing that the 
firfiisthele^ofalI?X 

Let 2^=24, czz^Sj and lazz. the DifFe- 
rcnce of the 2d and 3d Terms, then wUl 
i-^azz the 2d, and k+azz the 3d. 



•«- f 



»' . •! 



r • 






U4- 



JnOmitical Piohkntt fibfi> 



and 



• • 



. 2 



then 



3X*+^ 






■^■MMl^feMMBlta 









T: 



a 



h — a 



rzzcper^ 









I - - 

, hbt'^ifiibh 



i 



7 «« 



then 
and 






8 



9 



.^ 



^ \/bbc—ibbb ^^ f' 

and ^4-/a=^8, ^— ij=:6=: 
the 2d and 3d Terms. 
6 : 1 8 :: 1 8 : 54:= the 4th Term. 
56 — 54=:2 = thefiriB:Term. 

76, 2w^ 
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76. Two Country-women /i and 5, carry 
J 00 Eggs together to Market ; and in the Sale 
of them J one took as much Money as the other ; 
but A {who had the largejl and confequenthf the 
beft Eggs) fays to B^ had J carried as many 
Eggs as yoUy IJhould have had i8 Pence for 
them ; B replies^ if I bad brought as matry 
Eggs as you ^ I fiwuld have had but 8 Pemce 
for them. How many Eggs had each .? . 

Let ^n ioo» c^p, ;8, 2:^8, A!s Eggszi^, 
^cn will B'sz;^— ^, and let ^=: the Numb. 
of A's per Penny, and j^ = B*s. 



Then 


I 




; 2 




3 


Z-T-b—a 


4 


S-i-a 


5 


i» 4. 5y 


6 


6x« 


7 


yxb—a 
inNumb. 


8 

9 
10 


lO-r-IO 


II 


II Of 


12 




z^c > fer ^ejlion.. 



ezz 



12 uu 

13—80 



J 

a """^ ^— «i 

bd—adzz^; 

aaczzibbd — 2abd^aad 

aac-^aad^ labdzzbbd 

I QGa 4- 1 600^ n 8000a 

^tf+i6o<2z:8ooo 

aa -(- i6otf + 6400 IT 8000 + 6400 

<j4-So:^V^8ooo+64oo=: 120 

tf 3: 1 20—80 = 40= A*s Eggs 
15 I ioo-^40ir6o=;B's Eggs. 
N . 77. 7we> 
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77. Two Court tfjmen A and Bfell their 
Corn at different Prices : A fells 20 Bujhels ; 
and B received for one Bu/bel as matty Crowns 
as be fold Bujhels : A perceives that if be bai 
fold as many Bujhels as B received CrownSy he 
fixmld then have received 252 Crowns \ but 
bqth together received iy 6 Crowns. How maty 
Bujhels did Bfell, ahdwhat iPricebad At 

Let ^z:20, rr:252,rfr:i76i and a-zi the 
Trice of A*s Corn fer ^uAd, -and Ter-^i: 
B's Bufhels^ then the Number of Grolvm He- 
received will be ee. 



Thea 
and 



I 
2 




6^* 



8«k4-|x 



5 
6 

7 



ab^ 



tf,^==^};>^ ^^fiim. 



ee = ^ 



ab+'^^d 

aab'\'C'±,ad 
aab:^ad:ZL'^^ 



€ 

T 



aa-^^zz^ 

ad M c ^ td 



-^hb 



« 4. 



^ I 1) 



rt^^s/ ^ X \dd . J. d 

thin 7x20= i4fetA^^ Mo- 
ney, and • i76--ni4o— j^— 
B's Money, the S4uare Root 
of which,; viz. 6 is = his 
Number or^ufliels. 
78. Two Merchants fell 21 Ells of Cloth:: 
The frfi fells one Ell for as many Crowns as i$ 



'W^ 
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•i of the Number of ElU that the fiiond badi 
■and tbefecondfdls. one Mf<^ as matry Crowns 
-as is \ of the Humier of the Ells that tbefirfi 
had. The Sale heing osjer^ they had taken 
48 Crowns in all. How murf Ms did^eaci 
felly and at what. Price^ 

Let ^=21, ^=48, azz the fiirfl: Mer- 
chant's Ells, then willi--«= the Second^ 

•J and —^ the Price each fold his Gloth 



^pevi Ell. 

Then 

I X 15 

Sign Ch. 
4tr8 

sac 

6 uu 

7+T* 

then 



2 

a 

4 



^:<?«— fli=a-* 



\ 



\7 
8 



5 . .3 
3^'-3aa+ gai^^aazzj 5c 

8tf<j-w8tffcsf»»3 5f' 



8; 



aar-ah+iih=:.^'l' + ibh 
a^i=:^^If^ 

«--^'l'+il>l>+ih=i5 
2 1— ri 5 =zd th^Numbcr of B's 



K 



^^, 



Ells, -y =3 Crowns what the 
2d Mcrchantibld his Cloth for per Ell. 
And — =2 what the firft Merchant fold 

79. 



JtiJS for per Ell. 



14*8- j>iritbf9ieftcal !ProbItms fclv*d. 

79. Two Merchants have a "Parcel of Silki 
thejirft 40 EUs^ thefetond 90 : The Jirft fells 
for a Crown | of of an Ell more than tbefecond: 
IVhen the Sale was over^ th(y had taken be- 
Pcceen them 42 Ctowns. How many Ells did 
each of them fell for a Croiim. 

Let ^=40, rrr-gfo, -dzrj^y f:^^.2y and iet 
a+dzi the Elh whidi A fells for a Crown, 
then a zz B's. 

* *zr the 



I I «+J: I ::i: 



Then 
rnd 

then 

7 □ f 



» • • 



Iff 






^ a+4 

\ ^riccofA's 



4 

5 
6 



8 



» : 1 : : c : -- = the Price of B*s 



, + f^zzfper Siiteftion. 
4hJ^d. a • 

a^+afd—ah — aczzcd ; 
for/Zl*— c fubl]titute ^=: n S 
aaf-^nazzjcd 

* na ed \ . 



/ //■ \J \ 

or rather 3 

So the I ft ibid ^\ and the 2d 3 

for one Crown. 



i 



80. ?* 



80. To find a Number^ to the ^adruple of 
^wbich if you add gt^ the Whole Jball be to the 
Square of the Number fought j as 3 to 4. 

Let ^=91, rz=3, dizz^y and az=. the 
Nunubpr fought, thea 4^1= its Quadruple. 

Ana liL:^::4^+^.:#£±f 



then 



3-^v 



7 JTiii isatf //r ^ejiion. 









-4 C3tf 



.5 



5 «« 



.6+L^ 

r 



' » \r 



^^ 4^iA^d^db , 4^ 



C' 



cc 



c 



€ a-^':=^it+^ 



iC 



ce 



<^:=^^ H^— Hr— =14. 



^r 



; t 



8 1 . To find a NufhSer^ frcm iffe DouUe cf 
^•wbich if you JkbfiraS 12, the Square of the 
Remainder'^ i, will he nine Tims the Num- 
ber fought. 

oUg hi;, tljpJH tf-r^i: th^ Double Jefs 12. 

.N-j., .. And 
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And 



[— ^- 



I 



1 



aa — lab + hb — izz— 

' 2 



. 



then 

4UU. 
and 



3 
4 



aa — zaif -'zz — bb+ 1 



for — 2^— fubfUtutc n z: 28 5. 
2 

aa — Ha zz — ii + 1 

aa — na -p- jnn r: -^bb +\nn 



5 
6 



A 



^^m 



7 — n 1 1 the Number fought. 



« « 

8^- ToJividejpe'Nuwber igintp twoTarts^ 
fo that the Sum of the Squares of the Parts 

will be 193. . •/.-'_.':' 

Let bzz,ig^ fr:i"93v azz the jgreater and 
izz the Icffer Number fought. 
Then 



I 

4X2 

6 uu 

I4-.7 



I Sa+ezzh 



3 
4 

•m - 

5 
6 

7 
8 



% 



tf^+2<a^+f^=:^ 
zatzzbb — r . 
^.aezzzbb-^-ic 
aa,'^2ae+eezz2C — bi 

a^ezzy/zc' — bbzz.^ 

a»=:^4-5zC24 

az:z i^j knd 21 -» i.^!zr9.rr ihe 

Jeflln 83. 
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83. To divide 7 into two Parts^ fo that the 
difference of the Squares^ which an made 
from the Triple^ of the lefs Party and the Dou- 
ble of the greater may ^e 17. 

Put hzzy^ czz 17, azz the greater Num- 
ber, then will b—azz theleffer. 

gan — I Sa'3 + f)hb — ^a ZZL C per ^ 

gaa—^v iab+gbi?zz.c 



Then 



^nc 



I 

2 



aa 



aa-^' 



100 100 



4, UU 2 



5+ 
and 



i 

10 



(6 



9 



i8^_v/20^+ 144^^ 



a — .— z= 
10 



100 



A— . ■ " • — "T ^— — 4 

. IQO 10 . 

7—4 r: 3 =: the leffer. 



84. ^ Man buys a Piece of Linen^ and by 
piling it again J be gains vi-Qrowns — 14 ^f 
what be bought it for : And finds by this 
MeanSy that be had gained as much for 1 00 
Crowns^ as the Linen cofi him. What Price 
V)as the Linen bought and fold at ? 

Let azz the Price the Linen was bought 

, at,i= 1 2, and f = lOO, then 7o=his Profit: 

'* ' ' And 



wst A-itbmetkal Probkms filv% 



And 



^2X lO 



20 



ithen 



2 

3 

4 






10 



•it>A^^-t<-A 



^^=:; 



}0 



I 



» _ r ■ 



4qo 20 
100 : 30 : : 30 : 9= hisGain. 
304-93:39= the Price M 
] fold it at. 



85. AT^nhuys 18 £/& oJiOptb of dtf- 

ferenfjorts and Cfitofcr^ fit^oje Re^ an4Bl(ick\ 

^bat- he\bought of eaeb cq^'40. Grcwns: Jfik 

bepafs for every EIL of red Git ok i Crown 

more tban for^ ^eMiick H^uo mi^ny Ells of- 

> eacb Sort didbe buy? 

Lpt ^2= 18, m40, ass the ISardsbofibfack 
Cloth, th?n will h^azz:^ ^helR^d^'^pd -^ =: 

the Price of pnp If ard of Black,, and r:^^=: 
Lth^ Fcice^ of oafi Xaod. o£ the Red. . a 



i^ 



Then ^ 



r 
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Then 



2 X h — a 
3+<?tf &c. 

then 
6uu 



i 



and 



3 
4 



— + 1 = 7 — ^ 
a b — a 



ac 



pr ^eftion. 



c+a:z: 

— aH-^-ab -- ca-\-cb':i:ac 
aa^ 2 ca — ab n cb 
for ic-^b fubftitute i=:6'2 
aa+dazzcb \ 

6 ^ aa+da+^ddzzcii+^dd 

_f ^ » 



9 



I 8t-io= 8 the Yards of Red. 



86. ./# Mhnlu^s no P^«»ij ! ^/ Pepper^ 
and as^ many oj Ginger \ and received for a 
Crown one Pound of Ginger more than of 
Pepper. So that the whole Price of the Pep- 
per came to fix Crowns more than the Price of 
the Ginger, Mow many Pounds of each did 
he buy for a Crown ? 

Let ^r:i20, rrz6, and ^r: the Pounds 
of Pepper, then^+i=: tlie Pounds of 
Ginger. 



iX^+l 
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4^* 



^C3* 



. 



€ 

nc 



^+1 






« < 



±i-.<:=i»A+ii 



3 
4. 



6««.^, 



thea 



7 



8 









i 






^ tjie Pepper, 
.tf + 1 =;5 the Gingec. 

Ry. A Man buys 8o J?(?«»<if <?/ P^fip^r, 
i?^i 36 P<?»»Ji (?/ Saffron^ fo that for eight 
Crowns he had 14 founds of Pepper more than^ 
he had of Saffron for 26 Crowns^ 'and "what 
:he laid out amounted /^ 1 8 8 Crowns. Horn 
many Pounds of Pepper bad he for 8 Crowns^ 
and how many of Saffron for 26 ? 

Let ^=180, ^=36, Jm4, /z-26, Gr: 

188, ib=:8 and.tfzz the Pounds of Saffron 

for 26 Qrown§, then will <?+iz: the Pounds 

of Pepper. Then 



v3 



^ 



^tbmetied I*f obkms fihi'd. 



Then 



«nd 



^Aen 



:/: : f : :^ thePriceof the 



■ 



5 aag+ha^c/d . 



then 



6«v 



^ 



7 



_i« 



«nd 



£ 



J? 



i g is 
i gg i 

«4-«te20 the; Pounds of 
Pepper. 

88. ^ «wrf B ^<r/«;«» /iJ«j, <,tt^ .^y. 
rounds; jipays eight Pounds a Bay, md » 

^\S'f''l ^'^ T ^'^^ '^^' fi^*^ two, 
thethtrd thtee^ andfo on. In boivmany DbjJ 

f I ^^^fj^"" the Beht, and bow tmcb Td 
\ tathof^/bent'owe? 

\ In this Queftion there is given i+g-ro 
! ^^ the firft Term, czz i the "common Dih 

I ference. 



I.. 



X5^ ^ritbmeiical Problems ^W. 

ference, and dzz 174 the Sum of all the 
Series of an Arithmetic^ Progrcffion^ to 
find a^ the Number of Terms. . 

a — ixc.zz ac-^c r: the Difference between 
the lit and laft Term, to which add the fid): 
Term, and it will he ac-^-i — czz the laft 
Term, then ac+ib — czz the Sum of the 
BxOl and laft Term, which being multiplied 
by 7^» will be equal the Sum of all the Series. 

Then i aac+2al^^ac :^j (^ ^ 

aaC'\- 2ab — acz£^id 
for 24— r Subftitute » iri 7 
aa + nazz2d 
da-J^nd-^ \nn = td+{n»i 

SazzgS what A ow'd 

1 7;4-«-5 6=: 7 8 is what B ow'd 



IX 4 

then . 
And 



3 

4 

5 

6 

7 
8 



89. j4 certmn Man ifiterids to travel as 
maty Days as be has Crowns: It happens that 
every following Day of his Journey he had as 
many Crowns as h^ had the Day before, be- 
fides two Crowns ov^r and above', and when 
he came to his Joyrnefs End he finds he had 
in all 45 Crowns, How many Crowns had k^ 
atMJ 
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In this Qjicftioii there is jgiven the Sum 
of a Series of Numbers in Arichmctical 
PrQgrcflionzz45zr^ their common Diffe- 
rence 2, and the Number of T^rms and the 
leaft equaly to £nd the firft Term. 

Ijcx, an the Number of Terms, or leaft- 

Teiro, then a-rr*i%zz=,za — 2= the Diffe- 

* fence between the two Extr^ams, to which 

•add the lA, and it will be yi-^zzz the laft 

Term, then proceed as in the jaft and you 

will have. 

1-^2 l2l<w— .5«=:7 

b 



> 



I 



^UU 2 

for 



1 



5 

6 



«r->25 



=:V^i+.o625 



^= ••+-962+.25r:5 



90. A certain Traveller goes nine Miles a 
JDay^ three Days offer another follows him^ 
avbo the firftDcy tr^els 4 Mtles^ the fecond 
5^ the third 6, .mid fo on^ gaining a mile e- 
very H/vy. In wi^at Time will, be overtake 
fheprmer? 

.For the Days the firlj: Travels it in put a^ 
then the other will perfonn it in a-i\ 
which as it is in Aritnmetical Prbgrefllon it 
l^iUbc 

O 1X2 
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TX2 

2-l8tf+I2 

3C3C 



I ! — — rt 



2 

3 
4 

5 
6 



^aper^tfiion^ 



aa+a — i2'=ii8a 

aa — i^jdzzn: 

aa — 17^+7,2.25=184.25 

^=V^84.7j+.8. 51= 17.673351 

^^— 3= i4-673;3309i ^^ 
Time in which he. was oyq?» 

taken^ 



9X. Sw travellers fet out at the Jamfr 
time from two Cities^ the ^ one from A and tht 
other from £, which are 70 Miles dijiant 
from one another ; one of them goes Jhc Mks 
every Day ^ and: the other two Miles the firft 
Day^ two and an ha^ the fecond^ three the 
thirds andfo on^ adding half a Mile to every 
Bafs Journey. In what Time will they meet 
with one anoiherf 

In this Qucftidrt as in Problem 88, there 
is given the firft, common Difference, and 
Sum of the Scries in an Arithpietical Pro- 
greffion, thjerefore reduce the Miles to half 
Miles and proceed as there 4ireftcd ?uwi you 
tvill bare 



axa 



» 

i 



Jfri^imetical Frobkms /alv*^. 559 



2x2 

2CJC 
3 ^^ 2 
4+15.5 



2 

3. 

5 



^42 



4-3^^ ,, 



140 



tfa 4- 3 w +.240. 2 5^=2 80,2 5 
tf+i5.5=:v/52o.25 



J-the Days required. 
92. Again^ Two travellers fet out at the 
fake Time from twoGitieSj the one from A 
and the other 'from By which is 120 h&es dt- 
fiant from one another -^ thefirfi goes 5 Miles 
a Day J and the other 3 MUes Ufs than the 
2Jumher of Days in which thg meet, ,When 
mil ihey meet? 

Let «z= the Number of Days, then the 
fecond goes a — 3 Miles every Day. 

aa-^- lazziio per ^U/e/Hon. 
aa+2a+i7:zi2i 



and 


I 


t □ f 


2 


2.UU 


3 


3—1 


4 



^4-13:^/121 

ia=:v/i2 1 — I =: I03 thcTime 
in which they meet. 



^. >f P^ y^/^ out from A towards 5, 

^bo travels 8 Miles a Day: After be 4»ad 

gone 27 Af/VifJ another fets out from B to meet 

him, who goes every Day i;^ of the whole 

Journey or Dijiance of the Places A and B, 

and meets the firfi Pofi after fo many Days as 

O 2 • is 



1 6o A-ithnuttcat Probfems folv^d. 

^^ro ^f the faid Dijiance. Required the Dl 
fiance of A and B ? 




20 



Lettf = the Jy^hxitti thenf ~ x ~— ^ the 

' 20 '^ 20 400 

Part ^hich the fecond Poft travelled; anci 

?^ + 27=: the Part which the ill travetled. 

aa %a 

— *--f-^+27=stf per ^ 

tf^+ 160^4- 108002=400^ 
/»---24<>l 3—^1 0800 
^1^^-^24044- ^4400=^3600 



Ihcn 

iX400 
1^^4004 

3. □ c 

4UU 



2 

4 



4^^itor:\/36oo 



6 1 4r:v/36oo+ifiocbi8o 



94. tW Merchants a and B go Partners^ 
B Mngs 4'20 Crowns J and A receives otU of 
his Gains 52 Crowns^ and the Sunt of hoA 
their Shares of Stock and Gains '• is 8 54 
Crowns. How much did A brings and bow 
much did B' receive out of the- Gains? 

Let ^=420, ^=152, J*ir854, andisn 

the Money A put in, then aici: bi" rzB's 
Gain* 



and 
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and 



z—ad^cb 



2 

3 
4 

6 



be 



a+^S+b+czzd per ^ 

aa+cl>+ai+acz=.ad 
aa+ab+ ac — adu:. — cb 
for l>+c—d {\ih «=:3i2 
aa—na+^ttnzz — c^+i«» 



312 : 52 : : 4^0 : 7o:3B's Gain 

Proof I I 3 1 2 + 52 + 420 + 70 = 8 54 
05. J Son ap'bis Father bow old be was? 
his Fatberxepies Jbusi If you take \from 
tm Age^ the Remainder will be tbrtce the 
Number of your Years : But if you take one 
from your Jge, half the Rematnder will be 
She Square Root of my Age- Rehired the 
Age of the Father and Son ? 

^Put <w=:the Father's Age, then —-* 
equal the Son's Age. 



and 

1X6 

2 4- 7 — 6a 

3 O f 

4 uu 

5*»- 3 
.and 



^fZjf__i=:« fer^ejt. 
3X2 2 

2[<»«^4— 3=6« 

S'-- aa-'6a=^ 

4 aa — 6a-\-g::zi£ 

5 a—3=s/Tr6 

6 a=v/iM--3 = 7«>nf«q««=:49 

7 121^=: J 5= the.Son's Age. 
I "* . . 
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96/ To find two Numbers^ the Sum af 

ft^bofe Squares may he 317, and the Produ&^ 
if they be multiply d by one another'^ 1 54- 

Let ^=3 17, f r: 1 54» aibc greater^ and 
€ the lefler Number fought. 



Then 



2X2 

1+3 



4 uu 

6 uu^ 

7+5 



I 
a 

3 

4 

5 
6 



2ae::z2c 



f /^ ^^fiton. 



^7/j — 2aezz.£ezi.b'^2€ 



7 <? — ^rrv/^— 2crr3 

8 2^=28 

9 ^r:i4 
10 25 — i4r:iir:^- 

97. To find two Numbers^ the ProduB (f 
which may be 108, and the Difference of the 
Squares 63. 

Let *=iio8, (TzzS^^ azi, the greater 

Number, then will —= the leffcr. 

and \ \ hh 

aa — — rr ^ per i^ejiton, 

aaaa — ib:z:aac 
aaaa^^aac^zzbb 
aaaor^aac + \cc zzbb-^ \ce 

aa-^^czz^bb+lcc 

aaiz^bb+iu+icrzi^ . 

<?=:\/i44=:i2 

108 -^ 1 2 =19 the kOkr Nunv 



4 tfi^ 
5+i^ 

and 



2 

3 
4 

5 
6 

7 
8 



i 
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98. Two Farmers fell two forts of Com: 
A fells 6 Bujbels ; B receives in all, for bis^ 
20 Crowns: Now, fays B tc Ai if we add 
the Number of my Bufhels Otthe Number of 
:jOttr Crowns, the Sum imll ie but 28 .• S^s 
A to B, and if I add the Square ofntf Crowns 
to the Square of your Bufhels, the Sum will 
he 424. How matrf Bufhels did B fell, and 
bow matrf Crowns did A receive / 

Let 5=28, f=424, azz B's Bufhels, *=r 
A's Crowns. 



Then 

1 * ^ 

i^3— 2 

.4X2 
3-5 
'6 uu 

■0—2 



X 

2 

3 
4 
51 



7 
8 

9\ 



aa^ee=c 5 ^ ^^'""'^ 

zaizzbb — c 

4ae:=:2bb — 2C 

aa — 2ae+ee:z. 2C — bb 



a~ez=:x/2C—bb=S 
azziS and 28— iSmorre. 



99. To find two Number^ the firft of 
I '^bich + 2, multiplfd into the fecond — 3, 
' ^»^ produce 1 1 o i and on the contrary the firji 
\ "^ 3> multiplfd by the fecond + 2^ may fro- 
\ duce 80. 

Let azz the firft, and tzz the fecond 

Number. 

1 

I 

i^ Then 



r6-4 Ariibmetical Probkms foMi. 



Then 
and 

I — 2 

3-^5 
i» 5 



7 uu 

•8-2.5 
5» , 



.\ 



I 

2 

3 
4 

5 
6 



5* 50=30 
«<i+,5«=ro4 



.7 <w4- 5« -H6- 25=11 o- 2'5 

< 

^ a+ 2.5=1^/1 10.25 

9 i?izv/iio.25 — 2.5=8 
.10 8+H6=:i4=f. 



100. If the Swnmov€S every .Day cm.Dt- 
jrefj andihe Moon 13 Degrees \ and at a 
certain Time the Sun heat the Beginning of 
Cancer, and in 3 Days after y the Moon in 
the Beginning of Aries : The Place of their 
next following ConjunSion is demanded. 

Anfwer. i o Degrees and ^ of Cancer. For 

i 3X1X90X1 3 + 1X3 1209. 

— — zi or 100 i from ^- 

13X1 IXI I2'D; 

r/w 00 Degrees; fo will come out 10 ^ rf 
^fSanc^r. 



par:t it 



PART IV. 



BEtNG A 

MATUiisATtcAL Miscellany, &f^< 

V"^TE come no w to tfa«r fourdi Partt 
^y%/ contdmng ibme neceflary Rules 

▼ T ccneerimg ' the Formation of a? 
leafing and divtnin^ jEnigmia^ zttiAritb^ 
Hietical ^eftionsr with Examptes of each: 
A^ how to obfeire the Eclipfesy and ta 
know the fheed Stars; with focneinemorabte 
Obfer«Tilioi» c<3weeming 9lr>«r artd theEqua- 
ttoji thereof, Bafiif'^ and- Ship's DiftanCe at? 
Sfea,- tf r. 

Seeing jflErtigma's have of old been the Di- 
verfion of Princes, and Entertainnient at 
Feafts, and of late revived anK>ng our annual 
Writers of Diaries, it will not be amifs, for 
the Information of their ingenius Affiftants 
and Contributors, to exhibit fome proper 
Rules for their Compofition generally allow- 
ed of, 

Aa 
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An Mnigma is then an ingenious and beaa* 
djFul ofafcmii^ the plameft Things *, whioh 
when difcovered, ftrikes the Soul with Ad- 
^niration ; while we pleafingly wonder, to fee 
how it was jpoflible to lay, as it were, a Veil 
before the Sun : It Is an artificial reprefent-. 
ing a Subject under the Shape of another, 
with fo much Cunnmg, that hides a Thing 
while it difcovers it, and perfuades us it is 
fomething elfe than what it is really defign'd 
for. 

J7^, That they propofe all their Mnigmdi 
on Sulgedtff generally known* 

Secon^y^ That they afcribe ?to no Subjeft 
a Property or Quality incoherent tos or in- 
confiiient with it. As for Example : In an 
Mnigma upon Snow^ it would be very abfurd 
to fay^ it difcoloues all the Surface of the Sea, 
cr defics-thc Fury oi .£man Flames. 

Tbirdfyy That they propofe not particular 
Qualities for general. For tho* by Synecdoche 

we fay JEtbiops Albus^ quia altos bakf. 

denies \ yet it wxjuldbc very improper in an 
jEmgma upon a Black-moor^ to make him 
fpeak in general Terms ■■ Pm white as 
Down of Swans or falling Snow. 

Another Caution -which m^y be reduced 
to this Rule is. That they propofe not cer- 
tain Numbers for uncertain. 

Fourthly^ That they have a Regard to 
Xkne. In treating on Subjefts which have 

been 



1 
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been, but now arc not : They ought always;^ 
to ipeak in the pfeterferfeU Tenfe^ not in the 
Prefent! As were I to. write an jEhigma on 
TToabh Ark, 'twould be ridiculous I fhould 
fey, all Creatures are within its Womb. 
This would confine the Anfwerer's Thoughts 
intirely to Things mw mteing. To this 
Rule may alfo be added the Regard they 
ought ta haye to Place^ 

Th^ are Maxims^ fo plain and commoii) 
that it were an Abfurdity, one would think, 
to violate any of them ; and yet it were to 
be wifhed (bme Mmgmatifts ivy. the Diaries 
would be tyed down to them. Whenever 
they are violated, 'tis certdn, the Reader is 
impofed upon ; for in folving an JBnigma^ 
until we can bring it to anfwer in every Par- 
ticular, we cannot fuppofe we have found the 
Solution^ If therefore the Propoler impofes 
a Falfity upon us, tho** never fo finall, 'tis 
ftill an Objedioa to our Anfwer, and we go 
on beating our Brdns in endeavouring to 
apply to fomething, that which, ;perhaps, i$ 
pot applicable to any thinjg. 



l^mfk 






Efcajsnple I. 

THE fiiSin^ PIul&s Qaotmujf^qiKA^rqw f^ 
Each Yoath's Deli^l^ her Paiie;^4>nlx ^^*^^ 
Aciiiur'4 and lov^d by all the neighboring Sw^jns, 

And own*d the lovelieft N/mph that grac*d the Plains. 
Or^mi ihelov*d, of mean and low Df^pee* 
A Servant in her Father'^ family. 
Her Parents kn^ir how ihe her Lore had placM, 
Vet blam*d her not, becanfe they faw *twas chaft ; 
One Hour toiler each Mom they fieely grants 
for private Convwie with her dear OrMH. 
UoMl'd in Language he her Heart begniles, 
* With amsMoas Looks, and with oUiging. Smiles, 
All 9iapes he WQre» yet j^e>r .by h&r. was fcen 
Without a bfiaiptious Fac^ aod lovely Mdn, 

When thus he had her y^othM Heart bctray'd» 
A ibal Diftcmper &ii'd t{ie blooming Maid s 
Long Time a burning Fever ragf d within. 
And riiing Puftnl^ fppil'd her bvdy Skin. 

While thus ihe lay, th' indulgent Mother near^ 

give me Leave once more tp f^e ay Dear ! 
My dear Oraut ! She faid, *twiU ^e my Pain, 
If I can once behold Orant agiun : 

Why muft I now in vain with Tears implpiv 
That Favour, which was na*er den/d before ? 

Hbr Mother cry*d, my Child, take no Oienc^, 
Your Suit is now of dangerous Confeqoence j 

1 can^t permit you once to fee your Love, 
frill Time Ihall this Diibrder quite remove;. 

At length perceiving (he was left alone» 
And her Defiie, as yet fulfilled by none, 
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Up (hits t}i*impstient Maid without Deliy* 
And to Orani^s Apartment found the Way : 
She found the Objed of her Paffion too, 
And4ay*d, Wbatfiy^bt /« /6i/ Phillis n»w? 

Yrn^re fiulj yonCre mwfirous grown (iaid he) ihtr^t 
Hencifortb Pii fee that hathfim Face na more. 

Impatiint of the Wrongs (he tomM aiide, . 
And fnatch\l a Dagger which by Chance (he fpy^d* 
Then, half difbraaed, to die Scomor flew. 
And at his Breaft the pointed Weapcui threw : 
rH make tbeefeth ungrateful Wretch^ (he faid, 
Thejuft Refemtment of an ir^^dlSaid. 
Pierced thro* and thro*, he fell upon the Gfouad, 
While (he, without Remorfe pnifaM ^he Woan4 : 

\ 

And fbow*d his mangled Ltm^s upon the Floor. i 
Ladibs, m donbt this feems a monj^ous TaU, 
BntifljSiouUtheMjfilTyrevea/, 
TouUl own at lead the ^fory nu^ he trm^ 
And has hem aBed tfV t^fome.ofyou. 



With unrelenting Rage.(hp tramfded p*<^ 
tlis 9ody, which with utmoft Rage (he tore. 



Answer. A Lady behoUng her Face in a Looking- 
Glafs, 4^erthe Small-Pox, 

Example 11, 

FROM ShnAs and from Trees and vaft Caverns below 
And the Sweat of Mens Bodies, our Beings we owe : 
9at weVe odd kind of Beings, and (fannge Pranks havo 

play'd, 
.Some we have delighted, and fome ma4e afi:aid, 



If 
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If two of US neet» Sir, nay» tf" we be tkrce» 
All Things topfic-tonry we turn pfcfeftt^ : 
But then if our Number increased » to Smuv 
We fet allThisgi toRighCi, Sir» as tke^ wttc 
No Hands ^ver had we» or Cotoor eV &w. 
Nor ever us*d Croyoa or Pencil to draw : 
Yet we paynt with fiicfa ddicaft&Cohiur and Shade* 
Andin iach doe Propoftion our Figures Mie made^ 
That we chatteoge Fan Dih^ and tbefasi'd Ai^eb^ 
Such excellent Pieces as civs are^ to turn; 

Afifwer. By tht Hdp of Teii^i^ Gbfis 
may be reprefenced in a diirhiid Roamj (as 
I hare often myfelf experienced) the ihoft 
lovely and charming Colours, Proportions 
and Piftances of all outward Objedb, vaftly 
liirpafllng all ttMlml^^ -the moft celebrated 
Painters coiil4 "" ^''' \V \ clear Account of 
this moft \* ' ' *' '-^\ ;,^^!orious Experi.- - 
ment, I ibal . . .a, " >u from rhe heft 
x\uthors, andf.'^ '^^^ *;' .^rt Experience. 

Procux^ a g6oa<:oi>vex or pJano-cony^xy 
Glafs ; or if you take xh^ Objed-Glafs of ^ 
ievcn-Foot Tclefcope, there is none hardly 
CO be preferred before it ; there being fevcnd . 
Inconvcniencies in Glafles, that draw above 
or under that Diftahqe. 

Make choice of a Room that hath got a 
Norrh Window (tho' an Eaft or IVeJl n>ay i 
do pretty well) and let it be well dsrknedf 
a: that no Light can come in, but at the 
_ ole wlierc jrour Glafs is to be placed: 

Then 



f 
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Then make sl Hok in the Shutter of the 
N^rtb Window, about an Inch (or very little 
more) in Dianaetqpi, and leave open the Cafe- 
menc, if there be one ^ for there muft be no 
Gla& beyond the Hole; then faften the Glafs 
with its Center, in the Center of the 'Hole, 
by ibine fmall TsK:ks or Nails, to the Shut- 
ter, and at the Diltance your Glafs draws, 
jxaqg up a white Sheet ^ (or, which is all one, 
mov^ the Sheet too and ffQ, till you find the 
outer Ob}e& are reprefented on it very di-^ 
ilin&ly) then faften the Sheet to the Cieling 
with N^$ : Then wiU^ whatever is with- 
out the Hole, and opr^^^ to % be repre- 
fented on that ^ jj *^<%t,^,^ '^^^^ cxqtiifiie 
Exaandi, as V^ ..Tw^^^utmoft Skill 
of any Painter ^l^,,;; lii*^ jjl^r if the Sun 
(bine brighdy OT % •*" v^ -> you will have 
the Cplour of all 'i'fiin^!J*there in their na- 
tural Paint, and iijch an admirable Propor- 
tion of Lig^t and Shadow, as is impoflible 
to be imitated by Art \ and I never Jaw any 
thing that comes fo near tliis natural Land- 
fldp : But if the Sun do not ihine, the Co- 
lours will be hardly vifiblc ; and you muft 
by all Means avoid the Sun's ihining near 
the Hole, for then all Thiqgs will be coa- 
fufed. 

And here you have not only theRapre*- 
fentation of outward Oly6ts, but their very 
Motion alio, exprefled on your white Cloth: 

P 2 If 



J72 RULES for JEnioMA^k 

If the Wind move the Trees, Plants, 6r 
Flowers without, you have it within on your 
lively Pi^ure; and nothing can be more 
|)lcafant, than to fee how tlic Colours of the 
moving Parts will change as they do widiout, 
by their being in various Pofitions obverted 
to, or fhaded from the Light. The Motioti 
of any Birds^ Fliesi or other InfaSb, arc 
painted alio in the fame Perfe£tion ; and die 
exa£t Lineaments of any Perfon walking at 
a due Diftance without the Glafs, will be ^t) 
exprcffed to the Life; and all their Motions, 
Pofturcs and Geftures^ will as plainly appear 
on the Cloth, as they do to any oiie^s Eye 

without. jfc''^ i 

And nothingrfswanti^g to ttnder it one 
of the fineft S%^Ji^, in the World, but that 
all Things are inverted, and the wi'dng Eifd 
ii^wardi ; to remedy which, take a cont- 
mon Looking-Glafs^ of jwelve or four- 
teen In<:hes ftjuarcj and hold it under or 
near the Chin with aii aeutc Angle to your 
Breaft : Fvr if you do fo, and look down 
into it, ymi will fee all Things iipoh the 
Sheet inverted in the Glafs -, and fo (in 
' this Cafe) will be reftored to their rtaturdl 
-and er^d Pofitions ; and this Refledion alfo 
from the Glafs, gives it a Glaringnefs that 
is very furprizing^ artd makes it look like 
fome magical Profpeft; and the moving 
Images, like fo 'many Speftrums or Phan- 

tafms. 
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iafms. And no doxibt but there are nwiny 
Peiibns, thoA might cafily be impofcd upon 
with luth a Scene ; and would not be per- 
fwaded but that it was downright Conju- 
jTfttion. 

JT have (faith Mr* Harris) made ufe of this 
Experiment tv convince fome credukiis Perjbns 
that tbofe are abufed and impofed upon^ who 
fee JFaces in the Glaffes of fome cheating 
Knaves amongft usy tvba fit up for cunning 
ilifiM^ ^nd J^fcoverers of ftden Govds^ &c. 
and bdvejatisfed them, that much more may 
ht daHe by this, and fome other optical £a;- 
ferimentSy and that without the Help of the 
Devil tooy than iy any ^f the clumfy Methods 
ufed by tbife Vermin. 

If the Glafs be plaocd in a SjJbere, or 
Globe of Wood (having an Hole, as larg^ 
•as the Glafs, bored thro' it) which like the 
Eye of an AnimaU o^y b« turned every 
way, to receive the Rays coming from all 
Pam of ithe Objeds, it will hi of gold 
Advantage to the Experiment* 

You nlay with dils Gkfe alfb (as weU ^ 
l^th a Concave one) make that little Ma- 
chine called the Magical Lanthomj by 
S^ans of which are reprefcnted on a Wajl 
in the Dark, many Phantpms and terri^k 
Apparitioiis, which are taken for the Effefts 
^t Magic, by thofc that are ignorant of tlie 
Secret, The Theory of this Lanthorn is 
- : . ■ • fully 
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fully explained by Mr. Mblyneuxj in his ex- 
cellent Book called Dioptr. Nova. Prop. 56. 
p. 18^. and the Machine at large defcribed ; 
to which X refer iny curious Reader. 

And thus is one Part of the Example ex* 
plained. And this alfo explains two more 
of the former Lines in thefe Words, 

But i^e^n ^odi iind of JBeingSj nnd ftrangt 
Pranks have plafd^ 

'Seme we have delighted^ and ftme made 
afraid. 

By which is meant thofe glorious Repre- 
fentations of Objeds in a darkned Room^ ' 
upon a white Cloth (or Paper) as I have 
before defcribed ; and the frightful Appa- ^ 
ritions made by the Magic Lanthorn juft 
^ow mentioned. As for the two firft Lines^ 

i^w Shrubs and from Trees and vaft Caverns 

below^ 
And the Sweat cf Mens Bodies-^ iur Beings 

we owe ; 
Is meant the Materials by -which Glafs is 
'made; which is from the Shfub called Kaltj 
and IVood-AfheSy and divers ether Things, 
whkh, with Coals drawn out ok the B<>wels 
of the Earth, are melted \ and is the hot- 
teft Work in the Worlds in Blowing and 
Grinding, caufing the. Operators to fweat 
in aplentiful Manner. * 1 

SECTION It « 
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SECTION IL 

^ome ufeful dni necejfary Hints for the pled-' 
Jing Compofition 'of proper Arithmetical 
Sluefiions ; hy fer forts of a good mathema- 
tical Genius^ 

I. •Tp HE moft natural Method in an- 
X fwering the Queftions, fliould be 
« little regarded in the Compofition. 

2. No Qucftion that can be anfweroil 
two ways (hould be alto'iircd of, which will 
nec60arily lead ibme from the . expeded 
Anfwer. 

3. Nothing that is very paradoxical, 
f much kfe naturally impbffible, and void of 

Demonftration, Aiould be put for an Arith- 
metical ^eftion. 

, 4. No ambiguous or doubtful Words 
ihould be uicd, but fuch as are plain atid 
eafy to be underftood. 

5. We Ihould ufc the feme Terms of 
Art with the lateft and beft Authors; or 
at leaft our Terms and Phrafes (hould be 
fo plain and eafy^ as diat none may be mii- 
. taken or deceived by tb<Sm : For I think 
it is much better and more improving^ to 
invent fbmething ingenious ttein ^ftrufe. 
Nor do I fee any great Benefit or Difficulty 
in puzling Mankind, and racking . their 
, Srains-, nor is it necel&ry when there is fuch 

> aa 
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an infinite Variety in the Mathematicks of 
pleafant and profitable PropoGtions. All 
Kind of Learning is difficult enough, e^- 
cially the Mathematical, to take up the 
fhort Interims of our Time, without beii^ 
made more tedious and laborious ; therefore 
we ihould make it our chief Aim to facili- 
tate and abridge kv 



Example L 

"ffTHEN fleecy Skies had doatK*d the QflOwi^ 

With a white Mantle all around^ 

Then with a Greyhtrand, fhowf fii^y 

In Milk-white Fields we iyfim^A a Haie ; \ 

Juft in the midft of a Campaign 

We fet her up, away fhe ran : 

The Houad (I thix^) from h^ was then, 

Juft thirty Leaps (or three Times ten) 

Oh \ it was pleafant for to fee. 

How th' ttare did run fo eimorOu%, 

But yet fo very fwift that I, 

Did think (he did not run, but fly : 

When ih* Dog was almoft at her Heel^, 

She gnicMy tnrn'd, and down the PieMi 

"She mn'^n* with fsA Canseer, 
^ And *gain ihe turn'd to th' Place flie welt | « 

At cv'ry Tarn the gaitfd («f ^rtond 

As many Yards as the Greyhound! 

Could leap at thriee, and ihe did Jlidke 
Juft fijt (if I do not miftakc) . 
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times flic leapt for the Dog^s three, 
two of the Dog*8 Leaps agre^ 
ISth three of hers. Now pray declare, 
many Leaps he took to catch the Hare^ 

Anfwen 

Last fn^^n- when the Fields were cloadi*d» 
to the Milk-white Snow betroth*d, 

len Trees were oopt by firofty Weather^ 

leir Buds and Leaves lay mixt together, 
did in Cafricorn appear, 
Lnd made Ihort Stay in this ovrHemifpherei 

le Time, I very well remember 

Was in the Middje of Dtcernjker*. 

A Knot of jovial Blades did meet, 

"^nd that our Mirth We inight completft^ 

Into the fnowy Fields we wen^ 

.To courfe the Hare was our Iment; 

^e beat the Fields with wond*rous Cari^, 

At laft we found a boxing Hare, 

Juft in the midft of a Campaign 

Wfe fet her up, away (he ran. 

With nimble Foot, o*er a large Pldn. 

Don't wonder I ufe Mr. H^aiker\ Verfe^ 

When I this couriing Match rehearfe; 

For we had there die fame Grt^honnd, 

And with him cours*d the Hare around i 

1 well obferv'd when we did find her. 

The Dog was thirty Leaps behind hcx} 

It pleasM me fo, methinks I fee 

The frighted Hare run timoroufly : 

Tte 
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The Dog being almoft a her HeA, 

With Motion fwift about (he wheels; 

T^th full Carreer away (he ran 

To th* Place where (he at firft began; 

Six Turns in all the Hare did make» 

Their Number you did not miftake; 

Proportion due I did compare. 

Between the Leaps o*th* Dog and Hare, 

For her fbtnr Leaps tlie Dog made three. 

The Sport was charming for to fee ^ 

Her Three, did Two of his contain. 

So one in nme the Dog did gain ; 

How many Leaps to catch the Hare 

The Dog did take, I ftidl declare, 

Four Hundred and foA Tl^rty-two 

They were, and fo, good Sir, adie«. 
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Epcamfk IL 

Mr. Richard TFrag made a Voyage ta 
Conftantinepk with Mr, Barton^ Queen Eli- 
zabetb*^ AmbalTador; and during his Stay 
there, upon the i6th of July^ ^594^ ^ 
his Diveriion he made a Trip to the Euxine 
or Black-Sea \ his Relatioa of it is thus, the 
1 6th of July J accompanied with fome other 
of our Nation, we went by Water to the 
Black-Sea^ being i6 Miles from Qmjianti' 
nople ; the Sea being all the Way thither, 
little broader than the Thames : Both Sides 
of the Shore being beautified with fair and 
goodly Buildings: At the Mouth of this 

Boff horns 
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Bo/pborus lieth a Rock fome 80 Yards from 
the main Land, whereupon ftandeth a white 
Marble Pillar, call'd Pmpefs Pillar, the 
Shadow whereof was 23 Foot long, at 9 of 
the Clock in the Forenoon (which is all he 
fays of it to our Purpofe; leaving the 
JHeighth of the Pillar undetermined.) Now 
the Latitude of the Place being found to be 
41 Deg. 8 Min. it is required to find the 
Heighth of the Fillar. 

Anfvoer. 
The Sun's Longitude July i€, ^Jknp 
1594, at 9 of the Clock in the Fprenopit, 
is, according to the Caroline Tables^ 2 Oeg^ 
47 Min. 3 1 Sec, in Leo. Thence, 

* r 

1 . To find the Surfs DecUnafion. 

/ . 4eg.min.fec, 

As Radius or -Sine o f ■ -90-; 00 : oq 

To the Sin? :of.thi?;: Sun's Di- - 

iknce from the next Equi- 
nodial Ppint: -—7-^ r-' 57 : «? : 29 

So is the Sine of the Sun^s 

greateft Dec. -~r- " 23 : go : 00 

To the.§ine of the Suns Decli- 
nation at the Day and Hour • •' 
^ctf-efaid. ■■* ■ 19 : 35 : 06 

2. To find the Sutls Heighth. 
As t^e Radius or Sine of <4<-^ ^p : 00 : 00 

To the Cpntangent c^ the Poles 

' * H.eij^htb ^ —' -'— 48 : 52 : 00 

So 
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So is the Sine of the Sun's 
Diftance from the Hour of 

6. viZf ■ ■ 45 • oo : op 

To the Tangent of an Arch, viz. 38 : 59 : 4Q 

Which being fubftraftcd from 
the Complement of the Sun's 
Declination, fay. 

As the Cofine of the Arch 
found— *-——T— — 51 :oo: 29 
To the Cofine of the remaining 

Arch of the Sun*s Diftance 

fttwi the Pde • --f 58 : 34 : 46 

So is the Sine of the Poles 

Height — — —^41:08:09 

To the Sine of the Sun's Heighth 

at die Day and Hour afore* 

faid,--s — — r^ — 45:14:3^ 

^. to find the Hcfgbff? of the PiUar. 

As Cofine of the Sun's 

Heighth 43 ^ 45 « ^8 

To the Length of the Shadow 
23 Feet, 

So is the Sine of the Sun's 
Heighth -— - 46:14:32 

To the Heijghtth of thif Pillar 24.01 96 
Feet. 

The Operation of Logarithms is left to 
the Reader to perform at his Leifure. 

SECTION ni. 
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S E C T I O N Ht. 

By tohat Means we may kntm tht Stars ia 

the Heavens. 
I. -Tl Y having the Pi6h3re or Rcprefenta- 
X3 tton of the Confteiktion by you, and 
icnowing toe or more Stars of the farn^ 
ConAeUatidn,' by comparing tbc Scars i& 
the PiiSture or Figure, ana thofe in the 
Heavens ; and confidering their Shuatiort, 
Diftances and Magnitudes in the one, yjDu 
may cafily find out thofe in the other. 

2. By the pafling of fome of the Planets, 
but cfpecially the Moon, thro* the Signs, pr 
by fbme Emiiient Stars. 

3. By their coming to South, and if 
withal, you have their Heighth given, and 
then by a Quadrant find their Heiglith 
in the Heavens, you may, witJi great dep- 
t^Inty arid Eafe nnd them out. ; 

4. By their Rifing and Setting, whep 
and on what Point of the Compafs 5 or 
by their Azimuth and Altitude, ufing onjy 
a Quadrant and Compafs. 

5. By fome Infti-ument as the Hemi- 
fphere. Globes, or a Speaking-Tutor, who 
£an J>oint them out with Speed and Cer- 
tainty. 

TV diftinguijh Planets from fi'/.cd S.tn:s, 



^ 
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are bigger than fixed Stars, they fliift theif 
Places from a fixed Star confiderably in a 
Week or two : Alfo by an Epbemeris \ fee 
what Conftellation they are in : Jupiter and 
Venus are of the firft Nbgnitude, Murs of the 
fecond, Saturn and Mercury of the third : 
Saturn of a Lead Colour, Jupiter of a Silver, 
Mars of a Copper, Venus like gliftening 
Silver, not far from the Sun^ and Mercury 
like Quickfilver, feldom vifible, and always 
near the Sun. 



SECTION IV. 

Concerning ECLIPSES^ and how to obferve 
them with Safety^ Pkafure and Profit. 

WHEN weconfider the Pcnctratioa 
aitd Contrivance neceffary to lay the 
FoundaticMi of Aftronomy, we cannot but 
admire its firft Inventors, fuch as Shales 
jMSlefius, who is faid firft to have predicted 
Eclipfcs: His Scholar Andximander^ whq 
fotnd out the Globous Figure of the Earth, 
the JSquinodial Points and Principles of 
^5yalling, and made the firft Sphere or 
Image of the Heavens : And AioPythagoras 
or his Scholars, to whom we owe the Dis- 
covery of the beft Syftem of the Planets, 
who were probably aQifted by the Chaldeans 

and 
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and Egyptainsj among whom (Jofephus in- 
forms us) Abraham read LeStures of Aftro^ 
nomy and Arithmetick^ which Sciences the 
Egyptians underftood nothing cfy *til Abraham 
irmighi V«r from Chaldea into Egypt, and 
from thence they pajfed to the Greeks. See 
Antiq. Book i. Ch. 9. 

But the Aftronomers of our Age have 
attained to much greater Perfection in thefe 
Matters, cfpecially in Edipfes of the Sun, 
which are much more difficult than Lunar« 
The Eclifpe of the Moon has the fame 
Appearance to ail Spe&ators .at the fame 
Ibnant : Whereas that of the Sun may ap^ 
pear to one Part of the Earth totally db- 
fcured, to another but in Part, on its iVib^/i^ 
Sde, to a third on its South Side, and to 
a fourth not at all ^ and all this at the fame 
Moment of T^me. 

Hence it is. That the Lunar Ecliples 
equally happening at the fame Inftant to 
tMt Hemi^^here to which the Moon is then 
Tifible, may be reduced to any other Meri- 
dian, by blowing the Time, belonging to 
'the Difference of Meridians after the Cal- 
culation is ended t But an EcKpfe of the 
Sfm nouft be calculated fior ^very different 
Meridian, if you will have its true Appear- 
ance, which much encfeafeth its Difficulty,' 
and among other Things made the Antiencs 
to err fo much and fo often herein : Where- 
on 2 fore 
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fore, after the tr^ac Conju»6tion is fouftdf 
change the Time Ijy the Tables into the 
Time proper to another Meridian, by allow- 
ing its Difference, to which Time and Place 
fend the Parallaxes, i^c. For the Parallax, 
of the MppQ. differs in every CKmatje, on 
v/hich the vifible Eclipfc of the S\xti princi-. 
pally depends. ^ ' - ■ ' . \ ' ' \ 

.^ The Moon hayipg only a pfec^i^ps. 
Ligjit,' ifir coveired with real Dftrknds. whed-. 
ever tte Earth- robs it of the Sun-Beam^ 
fiat ti)e Sun, qn \Jb^ ccpcrary» whklv. iJT 
liioninou?! .or i>ither h]^t ifiWf» CjiA 
uever feft ,^ljy dwkac^ %.tbe Morn's^ 
^9!y^rvjgiii opiy in A}>piea:rftn^ to jh^ %ei3»7 
tpffVpdfr «s Sfe^ei it fe-ndt the Su^ k^ 
4v p*th tfcat is in Oarlyifefi, Hm^e ie 

oi^rimoiie.jHfOperiy.bc. lerm'd W: Edipfe 
of the Earth than of the S»jP »? yieCibftmiJA 
qPCtrftenv w4 tbe/ewiipg ^acfewfe. oter 
t^Sjun, I retain thfec^firiiiiO»i.Pfrfafe^;tlwi 
Ecllpfepf the SMn. - i 

. In general, there arc more Eclipfts of tW 
Sun than of the Moon, but Eclipfc* of the 
Sun in a|iy particular PlaCe .aye mucii fewer 
than of'th^ Meon^ becauft.xh^ Moon's 
Shadow" is lefi^ tht^ the £itrtit's tod confer, 
quently doe9 Qot involve any j^ven Place 
of the Earth fo oft a$ the Earth's Shadow 
4pcs fome Part of the Moon. The Mooit 
oftner tAk^g 4way the whole Sun ir^x the 

Earth, 
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EartB, than the Earth takes away the whole 
Sun from the Moon ; the Body of the Earth 
being larger, receives more Tranfits of 
the Moon's Shadow than the Mooa of the 
£arth's Shadow ; and becaufe the Sum of 
the Semidiameters of the Moon and the 
Earth is never Icis then 54 Minutes, and thd 
Semidiameters of the Sun and Moon nevef 
greater than 34. The Eclilpe of the Moon 
may happen in a greater Latitude of the 
Moon than the Solar % aad in refpef): of one 
and the fame Place upon the Earth, ; the 
Eclipfes of the Moon will be more frequent ) 
tho' in refpedb of the whole Earth, Sol^ 
Ecliples may exceed in Number. 
Moreover, becaufe for many Days to* 

f^er, the Sufi's Place is once every Year 
ut a little diftaat from either Node, during 
which Tiflie there happen generally two 
Syzsygis ; and confequently Eclipfes which 
are the greater, the nearer any new or Fiil 
^000 faappcMS to the faid Nodes, which 
Nodes are the Se6kions of the Moon's Orbit 
with tht Ecliptic : In a Year there happen 
feidotti kls dian : two, or. more than fix 
Eclipfes, / ; ; ♦ 

: Aftronottiers affirni the Sun . may be 
«Iij^ more than 12 D^its, and the Mqo& 
^2 (if it had them) for a Digit is.one. 12th 
part of their Diameter* .TheSuaisfeldpni 
cotalj; ec}ipfed in one JE^bce^lhe Mooo fifteen 

CLj And 



1 8(? Hm ^0 oh firm Kelifftff 

And the greatcft Shadow the Moon hidei, 
is not above 200 Miles, being the greatcft 
Difference of the Sun and Moon's Dianrictcr, 
wliich according to the obliquity rf Hori- 
ZQnt is greater or Icfs* The End of the 
Shtdow^ flyh^tber of the Moon or Earthy . 
&lis ihort of the other Planets, and therefore 
tbey EcHpfe none but: each other^ 

The* SunTa Eclipfe arifes fooncr td thofe 
that inhabit tlic Weftern Parts, and later 
to thofe 0i6re .E^cnfyt bccaufe the Moon's 
prcp?r Motion from U^^ to Ea^ . is fwiftes 
than the ^n!$ nc^r i j Times \ itxd there- 
fore it begins oft the Jpyfirn Limb of the 
Sup, which Part is &rft rdkonpd te Light 
agRint ; And if the MoonV vifible Latitude 
\^ Norths the Ncrih Part,{ tot. if Seuth;^ 
iktf:. South Part of the Sunt is darbied, be- 
caiiie the Moon intercq>ts} the'' luigl&i 
oS t^' Suja, on the fame Side ^ tho 
Edk)tkk the Mooa appears. , . : 

: The Sun's Echpfe l^s not foJpn^ w^th« 
Moon's, the Sun's in any FSacr feld%)m t%^ 
ceo^g two Hours, ^butthis Mdoi^^foiM^ 
tumes more than. fo^r.;ibecaxife Ae^btti 
each Hour, goes through half a' l^&gNfc 
alout the r Length of the Sun*s^ a|^ai^nt 
dpiahieter, ..^ich the . Moon muft be oAe 
Hact covering, and another Hourunicov^i^ 
tag!, about two UoucsinalL > Soiatr £tRpi& 
sm:atieJ«dryidiffpQnc.eachffrom otlM^ nM 
— r '^ only V 



\ oaty -bccaufe of the unequal and yrt-' 
^ certain Motion of the Moon, both true and 
apparent, the greater or leffer vifible Latit 
tude of the Moon's Diftance from the Sun, 
and unequal Diftance of both the Lumi- 
naries frp^ the Earth i tbo^ EcKpfes majf 
happen pretty near the lame Time and Place, 
yet Chey will not, for the ;abo^e Reafons, 
be of the fame Quantity and Duration ; for 
this Rule is certain. The Heavenly Motions 
are incommenfurable among tbcmfelves ncr bav§ 
the fame Pbcenometta in every ReffeBy return' d 
aUhe in any Place. 

for the oewcft and exa&eft Method of 
calculating Eclipfes, fee Dr. Gregory^ Aftro-* 
nomy. Book j\,'Seff. 7. 8. and Mr. Flatnfteed'z 
Doftrine of the Speherc in Sir Jonas Moor'^s 
Syftcm of the Matheimticks. 
i Eclapfes a»c of manifc^ Ufcs in Aftrono- 
aaly. Geography, GiirQnology, and Navi- 
gation^ ' tio correft their Tables, Maps^ 
GlcfoeSjAccount of Time, and contribute very 
muchtothcDifcovei^af LcMigitude both by' 
Sea and La^^ andiby the Wings of Edipies 
and jBaozall^s xik Mind of Man flies itpi^ 
and penetrans into the: Celeffcial R^ibnsr 
Thefe are the Charms, as iiirh the Poet,- 
i^hicbdraw dononthe Sun and Moon on Earthy 
or more truly the Knowledge of thetn to^ 
the-inquifitive InhaHtants of the Eanh ; nof' 
do^ ]^m[ a^' vSMt evident and 41toftrio%)st 
^ t • '^^ Proof 
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Proof of Aftronomical Truth in Hypot&e- 
lis, or Tables, than may be had from Solar 
and Lunar Eclipfes. 



To heboid the Eclipfe wtbout HurUo the Eyes. 

SOME fimply prick a fmall Hole in a 
Sheet of Paper, others ufe a Looking- 
Glals ; but a bmer Way is with coloured 
or fmoaked Glals, which defends the Eye 
from the Beams of the Sun, or by a Burn- 
ing-GIafs, reflefting it on a clean Sheet of 
Paper, held twice as far from the Paper as 
for Burning. 

Tho* I do not here intend to prefcribe a 
Method to thofe Gentten^n thatare furnilhed 
with Aftronomical ^ Machines, fuch as large 
Quadrants, or Sextants, whereunto are affix'd 
Tclefcopic or Sights, yet I (ball humWy offec 
a ready Aftronomical Appeuratus for otherSi^ 

Prepare a Sheet of Paper, whereon is 
drawn a Circle, about'6 Inched Diameter, di'^ 
vide its Circumferenoe into . 360^ ks Dia^. 
meter by 6 Concentiick Circles, iofo t% 
<^ual Parts for the Digits; astd another.^ 
Piameterfor Decimal Parts into an ioo» 
whereby the Proportion of the light and 
<lark Parts to each other vdzj be known j 
ttte ji6o on the Limb, may; ferve to detcr^ 
mine the loclinatioa of the Oifps cftte. 

Shade, \ 
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; Shade, thispaftcon fomc WaJJ, or Board 
V Mfliicii 19 barer.- ' 

, fffervRyle ^ -Pape^ like a SaTveyer^i' 
Eieitl-BGok, in 9 or lo Columns, for thc' 
' Ufes following; ^ 



Then prKpare-a large Profpeft widi two 
^ QMSs, th^ £7e-01ftd -Concarc!, the Obv 
jc£l Convex, and affix it to" a Surveying In- 
ftraitMAt^ oHhrJiHsk wlth-«-6all ao{bS6cke^ 
th«ci£.Rtit/ mcrrei Jfci^c cir lowor, de d^ 
atijr.-foint.'ctf. chd^Gomptfi} and kt-kft^iai 
ac ivKib. a^Qilbuace irctta tlu Sheet jtSarsfiklj 
as jiaft to-r^dS; the Species of the San to 
t|telrke pHuneter a&eadjr. therebii drawn i' 
which let one or two mind how the Shade 
aAnnvoces, another oUerve the Sun's Aki^- 
tude b^ a Gnomon and End of ita Shadow; 
whether Wall or Stakej if you hate no 
Quadrant large enough let fome other mind 
the reftified Peridulimi and Siin-Dyal, and 
give Account of the m^an and . apparerii 
Time 
■> 
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Time and Regifter in their proper Columns \ 
particularly noting the Beginning and End 
qjl total DarkneiS) and of the whole, when 
alfo each Digit is eclipfed, if the Air be clear 
alfo the Angle of Incidence, ^c. 

NotCj The principal Things to be minded 
are, I. The exaft Time of the Beginning 
and End of the Eidipf^, 'ai^d, of total Dark- 
nefs when and where ixic\i Eclipfes happen, 
2. The Duration of tor^ Darknefs. 3. The 
Difference of the Colour and Temper of 
light. 4. The red Streaks of L^ht yjSk 
preceding and ib]loi|(ringthe Total Diarknefi, 
oeing Indications of an Atmofphere about 

the Moon. 

«. ' ■ 

The Method of oifervhig EcUpfis of the Moon. 

ECHpfea of the Moon^ att obferved for 
two principal Ends % one Aftronomi-^' 
cal, that 07 comparing Obfervations witb 
Calculations, the Theory of the Moon^s^ 
Motion ma^ be perfected, and the TaUes^ 
thereof Reforn^ed : The other Geographicafr 
that by comparing among themleives ths 
Obfenrations of the feme Ecliptick Phafes 
inade in • divers Places, the Difference of 
Mertdians. or Longitude of Places may be 
difcerned. 

• This Knowledge of the Eclipfes, Quan- 
tity and Duration, the Shadows, Curvity 
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and Inclination iSc. conduce only to the 
former of thcfe Ends. The exaft Time of 
the Beg^ning, Middk^ and End of the 
Eclipfes, as alfb in Total ones. The Begin* 
ning and End of Total Darknefs, is ufeful 
for both of them. 

But becaufe in Otrfervations made by the 
baieEye, thefe Times confiderably differ from 
tboie with a Telelcope, and becaufe the 
Beginning of Ecliples^ and the End of 
Total Darkneis, are fcarce to be obferved 
cxaftly even with Glafles, (none being able 
to diftingufli between the true Shadow and 
Penumbra unlefs he hath ieen for ibme Time 
before, the Line ieparating them pais along 
upon the Surface of the Moon.) 

Laftly, becaufe in fmall Partiale Eclipfes, 
the Beginning and End in Total ones of 
iinall Continuance in the Shadow, the Be* 
ginning and End of Total Darknefs are 
unfit for nice Obferv^tion, by Reiafon of the 
ilow Change of Appeiu-ances which the ob- 
lique Motion of the Shadow then caufeth. 
For thefe Reafons, the following Method 
is necefiary to accompliih the Geographical 
JEnds in obferving Lunar Eclipfes, free (as 
fiir as is poffible) firom the forementioned In- 
coDveniencies. 

Firft, it Ihall not be pradticable without 
a Teldcope. Secondly, the Obferver (hall 
always have Opportunity, before his princi- 
pal 
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pal Qbfervatioft, to note the Diilin&ron be- 
tv^eea the true Shadow and Penumbra. And 
Thirdly, kfhali be applicable to. thofc Sea- 
fons of the Eclipfey when thele is the fud- 
denefl: Alteratioa of the Appearances for 
thefe Intents, Let there he ot the emineA- 
teft Spots difpcfled over A\ Quaiteri d the 
Moon's Surface, afeleft Number generzUy 
agreed on, %o be conilantly made ufe of to 
this Purpofe, in all the Parts of the World ; 
as for Example, thofe which Mr. Hev^lius 
calleth M Sinai^ M. Mina^ M. Fcrpbyrites^ 
M. S$rorum^ Inf. Bejbieaj Inf Crefa^ Paks 
ALeotis^ Palus MaraotiSj Lacus N^r Major ^ 
Let in each Eclipfe, not all, but (for In* 
fiance) three of thefe Spots which lie neareft 
to the Ecliptick be exaftly obfervcd, when 
they are firft touched by the tnie Shadowy 
and again when they are complctdy entred 
into it, alfo in the Decreafe ot the Eclipfe, 
when they are firft fully clear from the true 
Shadow, For the accurate Determinatioii 
of which Moments of Time, (that being in 
this Bufinefs of main Importance) let there 
be taken Altitudes of remarkable fixed Stars 
on this Side the Line, of fuch as lie between 
the Equator and Tropic of Cancer \ but be- 
yond the Line of fuch as are fituate towardfi 
the other Tropic, and in all Places of liich 
as at the Time of Obfervation, are about 
four HoQr? diftatit from the Meridian. 

"To 
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To obferve a Solar Eclipfe. 

Fiift prepaid a Room well darkncd, inta 
which caft the Sun's Rays through a Telef- 
cope of a competent Length, as. .aforfiraid, 
ta th^. iBnd of which fix a Paper, pafted on 
a fmaU Boardy at fvich a Diltance that the 
fSpecies of. the Sun may appear thereon 
dbout. five or fix Inches, over j then divide 
bath his Periphery into three hundred and 
fixty Degrees^ fcfr. For the better oblerving 
the Inclination of the Cufps of eacl^ Phafis^ 
and its. Diameter into Digits and- Parts, i:^ 
c<MKentrick Circles .iot the meafuring the 
Dbfcured Parts. Crofs thofe Circles at right 
Angles to which hang a Line and Plummet 
by which you may keep the vertical and 
horizontal-Circles in their due Situation. 

There is a certain Period of Eclipfesi 
palled Dr. Halley' the Chaldean Saros^ which, 
in Leap- Years is eighteen Years^ eleven 
Pays, feven Hours, fqrty three Minutes 
and fifteen Seconds -, but in a coain^pn Year 
is eighteen Years, ten Days, feven Hours, 
forty three Minutes^ fifteen . Seconds, 
This Period m^y ferv^ very well for com-, 
men Ufe to examine Eclipfes by, bijt apt to 
truft to for the p-eciie Time. 
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tt, Vfo. ^£*-«.//«/n,W Black-Monday, ^hid «« 
,g 10-7 fnevebadmiaris. 

.688 4.^7.9 :« .I^TTT, 

1706^/29:, 9 ^.6 il&r,£ 8 : i 

•^— — - Qjj which Day a- 

:„<^ ~ ' '.-^ dark Davj and 

1760 7«« ,4 : ,6 ^^ercfoiv about an 

Age ago was denominated JJ&r* Saturdty. 

_Nofe. Inallthcfe Days paft were gwa? 
Echplejof the Sun, either vifible or jnvifiblc 
I will dole this SECT IQNmth a Rcca, 
, pitulation of the DifFerenc? betwew an 
Eclipfe ^ I 

of the Moon, (andEclipfeoftheSun. 
which is • which is 

I. A true Obfcu- j. A true Obfcu- 
rauon or DefeA pf ration, not of theSun. 
^rheMbon but of the Earth. 

ou^Ji ^'' o"'" ^J'H 2- Tis from the 
ohade or PenUmbra [Shade or Penumbra 
(4 the Evth inter- 1 ©f the Moon inter- 

pos'4 
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)>osM betwixt Moon 
and Sun 

^. It can only be 
fceh by Night, or 
near it. 

4* It only hs^pens 
in the true Oppofi- 
tion. 

5. It appears in 
all the no&umal 
Hemifphef^, every 
where of the fame 
Magnitude, and £>u* 
ration. 



pofed betwixt theiSim 
and Earth. 

3. ^T't& only feen 
by Day, or ©ear it. 

4. It only kappens 
in the vifible Con- 
jufiAion. 

5. It doth not ap- 
pear in the whole 
diurnal Hemifphei^ \ 
but to fome it is 
greater and longer, 
to fome it appears 
'k(s 'and fhorter^ to 
fome it appears to^l 
or annular, to others 
horned, or none ae 
aU. '. . 

6. It begins in tht 
Weftem Margin of 
the Sun, and ends in 
the Eajiern. 

7. If the :vifible 






(5. It begins in the 
JEaJiem and ends in 
the JVeftern Limb of 
the Moon. 

7, If the true La- 
titude of the Moon I Latitude be N^r^J, 
be Northy then in the 1 the obfcured Part of 



Middle of the Eclipfe 
the obfcure Part of 
the Moon tends to- 
wards the Soutby if 
the Latitude be South I 

R i 



the Sun in the Middle 
of the Eclipfe tends 
to the Norihy if South 
towards the South. 



It 



^ 
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it tends towards the 

North. 



8. Its.greateft Du- 
ration is when the 
Moon is in Perig^eo 
at out four Hour^. 



9. It happens t)ftr 
ner than the- iSclBri 
FioUpie in th& famei 
Place* ^ ^ 

10. In the fame 
Year there canned be 



©f the Moon. 



8. Its greateft Du- 
ration is when the 
Sun is in Apogao and 
Moon in Perigteo^ 
about three Hours 
in one Plaice and- five 
Hours in diflferent 
Places. 

, 9. It happens oft- 
Mr titan the Lunar 
iocfivto^Pkces. 

10. In one Year 
there cannot happen 



abo^ three Edipfes above five Solar 



Eclipfes. 



iTn half a Yeai^s Time may happen two 
central Eclipfes of the Sun, or almofl: 
central, and then all that Year will be no 
Lunar Eclipfes. 

In no Year will happen lefs thim two or 
more than eight Eclipfes. The Totai Eclip- 
fes of th^ Sun are more tli^n the Totai 
Eclipfes of the Moon. 
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Hm to calculate the Planets. i97. 
SECTION V. 

A WW mdready Way to calculate the Moti- 
ons ef the Planets^ for atrf "time paftcr to 
-€ome. 

FO R the Sun. Add i Minute 56 Seconds 
to his Place 4 Years before the given 
Time, and the Sum is his exaft Place for 
the given Time ; fo you may rife to any 
Year to come, by this proportionable Addi- 
tion-, and likewife look back to any Num- 
ber of Years ; for the Time jpaft, by de- 
dudting one Minute 56 Seconds for every 
fourth Yean 

For the Moon. 'Look in an Ephemera 

^for twelve Years before, and if you would 

know the Place of the Moon for the ijl of 

January J fec^he Place of the Moon the 427th 

of 'February t% Years before, and add four 

Signs I Degree .5 Minutes to the Moon*% 

Place that 27th of February^ and the Total 

is the Place df the Moon on the ift f)f 

'January^ defired, fofliall you befuretohavfe 

*thc Mooi/f% Place within a few Minutes 

(when it differs mdft from the C^culation 

by the Tables) but for the moil Part it will 

iK)t differ at all ; and thus proceed from 

Day to Day out of the old Ephemeris, add- 

ing'^ftill 4 5, I Degreie 5 Minutes, and write 

R 3 ^it 



1^8 Hcic to calculate ibe Planets. 

it "ApLivA the anfwering Days of the hdw 
Ephemeris fucceflively. 

Tor Saturn^ i January 1669, I take an 
Ephemeris. for 29 Years before, viz. 164O9 
then compute the Diffance of Saturn from 
the Sun on the lafl: of December in the Ephe- 
meris for this Year i668, and having done 
this, I mn my Eye up ' and down in thte 
Ephemeris 1640, in the Beginning ot Ja^ 
nuary^ or elfe in the End of December 1639^ 
'till I find Saturn at the fame Diftance from 
the Sun that he is the laR of December 1668 i 
then I confider this daily Motion from that 
Day to the next, and the fame I allow him 
from the lafl: of December to the firft of 
January 1668, and {o from Day to Day^ 
allowing him more or lefs for his daily 
Motion, according as Ifind the Motion ci 
Saturn either increuied or dimiriilhed in the 
old Ephemeris at the fame Diftance from 
the Sun. 

For Jupiter. Take an Ephemeris for 12 
years before, or. 8 3 Years before, and do 
as for Saturn, confidering the daily Motion 
of Jupiter in the old Ephemeris, at the fame 
Diftance he is that Day that you defire to 
know his Place for. 

For Mars. Take an Ephemeris for 79 
Years and do in like n^nner. 

For Venus. Take an Ephemeris for eight 
Years and do ib. 



■flow to calculate the Planeti. ,s'g 
For Merfury. Take an Ephemeris^for r 
Years and do fo. '^ 

Omne hnum melius quo communhis. 
Queftionlefs, much more may be dom 
to which I hope the Ingenious will fc 
prompted on by tMs "BMf, 



^oai 



Mow t^ ealcuhttt the Planets. 

A ^a9k^ of the Planets^ ^Di/iances^ ^ccenHd- 
atiesj Revolutions^ &g. 
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sSo^^ Mean Diftancc of tlic Sun. 

Eccentricity. 



•vj O "^ "^ '^ ^ 

o ^ O *>» •* ^J 

\n n O tA Nl Q 




o o M •-• -u -tk, r^ 



Inclination of the Orbit. 
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Motion about tbe Axis. 
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0/ ^mtj and its iDivtJion. JiCl 

If dite Direftion, Station and R^trogra** 
dation of a Planet be comparied with another 
Diredion, Station and Retrogradation, they 
will be found unequal to each other, not 
only with rclpeft to the Arches in the 
Ecliptic, but alfo with refped to their Time; 
^and this Inequality is greater in Mars than 
m Jupiter and Saturn \ then chufing a Mean 
betwixt the iaid .Inequality. 

The direA PcO'V ' 

greffioM of C S44 2^4 705 542, 93. i)^* 

Stadonaiy. C d 4 ■ t .'i ? ^^ 

Rctrogradations '^ 135 n^ ^^ ^^ 22 jp^^ 

'^ ^ is Stati- fbetwixt a and A Afpedls with 
' V f* onary < in A Aip€£l with O 
^ > when c betwixt ^ and J.diftanCt)f £>. 
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Cy Time^ and the Divijion thereof. 

A Year is fometinies taken ftxim the Timfe 
of the Rerrolutton of a Planet through 
the Zodiac, in which a Month is Ibmetimes 
called a Year. 

Another different Year is the entire 
Revolution (apparently) of the fix'd Stars 
-through the Zodiac, which they call die 
jinmis Magnus. But a Y-car is properly that 

Time 



4 02 Of T'ime and its Divifiofh 

Time which the Sun takes to run thro* the 
Jiodiac in, and is of two Sorts, the one Allro- 
nomical, the other Civil ; iThe Aftronomi- 
cal is two-fold, according to the two diflferent 
Bounds of the Sun*s Revolution ; namely^ 
Sydereal and Tropical^ the ^ydereal Year is the 
Space of Time that the Sun having depar- 
ted from a fix'd Star returns to the fame 
in ; and it is 365 Days, fix Hours, and nine 
Minutes nearly. The Tropicai Year is that 
wherein the Sun depaiting from ono of the 
Cardinal Points, the equino£tial or Solftitiat 
returns to it again, and is' ibmewhat leis 
than the Sydereal^ becaufe the Cardinal Points 
of the Ecliptic themfelves go backwards^ 
jmd as it were meeting the Sun; This Tro^ 
fical Year is 365 Days, 5 Hours 49 Minute^ 
20 Seconds Aearly^ and wants about 20 
Minatcsof the Sydereal. 

The Civil Year is the Space of Time 
that the Motion of the Sm or Moon, or 
both point at, received by the fettled Cuftom 
of any Nation or Country, There are three 
forms of the Civil Year viz. Either purely 
Lunar^ or purely Solar^ or Lunar SolaVy 
which is made up of both. The Lunar 
Year confifts of twelve Lunations, or Syno- 
/feVi^/ Months, that are finiftied in 354 Days, 
then begins again, this Year wanting near 
1 1 Days of the Tropical Year, would wan- 
der through all the Seafons of the Year in 

about 



0/ Time and itt Biviftojj^ %o^ 

tAout 33 Years : This Sort of Year is ufe4 
among the ^urks. 

There are three Sorts of Solar Years, or 
fuch as are fitted to the Motion of the Sim 
alone, and the Viciffitudes of the Seafoi^ 
depending thereon ; the Egyptian^ J^^i^ and 
Gregman\ the Egyptain Year cpnfifts of 
365 Days, which thef divide in 12 Month?, 
of 30 Days each, and 5 Days to b? added 
at the End •, this Year wanting near 6 Hours 
of the Soiar-Tropical Year, in 4 Years it 
gets near a whole Day before it, and hx 
1460 Years its Beginning wanders through 
all the Seafons of $hc Vev. 

Julius Cdp/irr finding this Year to want $ 
Hours, he added the D^y made of them in 
every 4 Years between the 23d aqd 24th of 
February. This Julian Year conflfting qf 
465 Days, and every 4tlj Ypar of 366 Days, 
is bcft fitted for Aftronowcat Cmputationsy 
becaufe it is a Mean between the Natural or 
Tropical Year of 365 Days, 5 Hours, and 
49 Minutes; and the Sydereal Y^ar of 365 
Days, 6 Hours, and 9 Minutes. This 
Year was hAA common among all polite NaT 
ttons, from Augufius (who reftored it when 
almoft loft) unto the Yipar 1582, when the 
Julian Kaletiiar was reformed l^y GREGORT 
Xni ; but it is ftill in ufe by us in Britain 
and Ireland^ &c. Yet it miift be confefs'^^ 
|iif Quantity of our Julian Year is too big^ 



204 On Eafter. 

on which Account the Beginning of the 
Year creeps forward in regard of the Sea- 
fons, or (which is all one) the Eqinoxes and 
Solllices creep backwards, in r^ard of the 
'Days of the Year. And fince this Regrcfi 
is about lo Minutes, 20 Seconds, ixx about 
133 Years it will be a Day j and confequcnt-^ 
iy from the Year of Cbr^^ 325, wherein 
the Council of Niu was held, -to the Year 
1582, wherein the Pope reformed tjie Ka- 
lendar, namely, 12^ Y^ars, tliis Rcgreis 
was I o Days. Hence it comes to pafs, that 
Whereas the Vernal-Equii^ox happened about 
the 2 ift Day of Mm-cb in tbg Time of thp 
J^icem Cov^\\^ in the Ye?r 1582, it crept 
to the nth, and this Ye^r ij^i. It's on 
the 9th Day, <iifFef ing from the Ecclefiaftical , 
Vernal-Equinox (whichis the 2 i^oi Marcb^ 
12 Days, which Variation is cauffcd by our 
Julian Year exceeding our Solar Year by n 
'Minutes, near^ 
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On £fqfi€r. 
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OBSERVING of Jate^.a vdt Diflfe- 
rence betwe«.ourEc<:kfiaflackl{iMrtf»j , 
thereupon, and the applyiiig ,ti« cfeleflial I 
Full Moens and Egumon^^ I Ibail take tbia \ 
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Opportunity to impart my Thoughts there* 
upon, to fatisfy the Curious therein* 

The Nice fie Council, /fnno 325, decreed 
Eafter-Ditf to be thait Sunday which falls next 
after the ftrft Full Moon, that happens after 
the Vernal-Equinox, which we pretend to 
follow and explain in our Rubrickj where wc • 
defign Eafter-Day to be ahnays the firft Sun^^ 
day after the firft FuU^MocHy which happens 
next after the one and twentieth Day. of March ; 
and if the pulUMoon happen upon Sunday:^ 
Eafter-Day is Ihe Sunday after ^ Which lait 
needs Amendment, for inftead of the Sunday 
^ftery I fuppofe it (hould be that very Sunday ^ 
ficcording to both the T^les in the Common^ 
jPrayer ; and the reft of it alfo needs farther 
Uluftration from the following Remaf'ks; 
\ ift^ Th^t the Ecclefiaftical Vernal Equinox 

is ft ill fix'd to the 2xft oi Mar^b^ tho* the 
(rue^ is now about the 9th or loth, which 
Variation is caufed by our Julian Year ex;r 
ceeding our Solar by 1 1 Minutes near^ 

%dy That the Pafchal Full Moon happenai 
flill on the 14A frdiri the Pafchal new^ i. e^ 
but 1 3 Days CQtnpleat. 

3^, That the Wqrds next after the 21/?, 
include that Day as certainly here, as i^ a 
few Lines after Afcenfton Day is faid to he 4a 
Days after Eafter^ includes Eafter-Day. 

4thy That the Pafchal Full Moons, which 
wc obfervc are near 5 Days later than thofe 

S pf 
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of the Heavens, becaufe they have loft aa 
Hour and a .half every nineteen Years, fincc 
iiiat general Council. 

5/>&, The Pafcbd New Moon is bounded 
with MwrA the 8/^ and April xht ^thj the 
Pa/cbal Full Moon vrith March xhc 21ft and 
jipril the 1 8th ; and Eafter-Day with Mirr/^ 
22^ and Jpril e5thy on which Limits, tho* 
they may happen yetnever can exceed them. 
. 6tbj Till the KaUndar be reformed, we 
are not to regard the Celeftial Efuinoxes^ 
JjunationSy or Full Moiffts^ as they happen in 
|he Heavens now-a-days. But the reputed 
£4xk!fi9ftical Eqmn$xes^ Lunations and FuH 
hbams^ as diey indeed happened . in the 
Time of the Niunt Council, about 14 Cem^ 
furies ago, which we obtain by the Direfli- 
ens of tlie old Primes^ in the Ecclefkfti^al 
jUkniar^ which here follow^ 




th 
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^hi Vfit having the Prime and Dominical- 
Letter, to find Easteb, 
T N the firft Column quickly_ fee, "^ 

X Look out the P«ff«, where e'er it be, /^. 
The third 5tf«i!a)' after, Eafiet'Di^ fhall be.> 
And if the Prim on Sundi^ be, C 

Reckon that for one of the Three. 3 

rC.Tlwi'rjW 

a 5th, thefiffi 
1 ith Day, tbe 
die iSdi Dur, 
1 the zjth, ioi 

^fs Che Frimt 

Is i^^Ma/rt^ 
the ieta^ Jwr- 
, ^etbinl&m- 
if March for.1 

rant of the Ec- 

Moonj, jhall . 
)m the celeftial 
quinbxes, they 
ilTerence .i«uw 

of Days but 
ole Month : As 
•747. '750. 
Sen Eajlcr, falls 
(a<2 very little, 
id if no fiefor- 

Error will be 
4.J7, awi after 

never ba^c:f 
lecteeof the;AV7 
ctne council. 

S 2 To 
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To remedy which InconYenieiicyy the Le^atnrd 
have at length corredkdour Reckoning, and by an A£t 
cf Parliament, which pafs'd in the 2Ath Year of hk 
jTcfent Majefty's Reign, it Is enaftcd. That in the Year 
175 3> Eleven bays (hall be omitted after the 2d of 
^tfttm^tr, To that that which woa*d otherwife be the 
3d ihall be deemed and accounted the 14th Of the faid 
Month, and that for the future, in order to retain the 
Spring-Equinox on the famie jyny Of the Mohtli, ^ 
near as may be, the feveral Years of our Lordi 800, 1 909 
;f'ioo, 2200, 2300, or any other Hunderedth Year of 
our Lord, which (hall happen in Time to come, ex-- 
cept 0nly every foaii)i Hundfed Year of our Lord-, 
whereof the Ye^r of X)ur Lord 2000, (hall be the 
Fit^, (hall not be -eftednM or atcountod Leap-Yean. 
but (hall be tadcen as common Year% confiLi|ia|; of 
365; Days and no more, andthatdie Years of cor Lonl 
:2^ooo, 2400, 2800, 2nd eveiy 4th 100 Year of our 
Lord, from the (aid Year iobo indufive, and aUb 
afi other Years, which by the prefent Suppfiution, are 
efteem^^tobe BillejAile ^or Ltap-Years^ (kail for the 
fature, and in all Tixx(es to come, be efteem*d and 
taken for the fame, auod td c<)n(]ft of 366 Days, in die 
fame Manner as every 4tb Year now does. By the 
above Correction the Civil Reckoning -wiH not vary 
from th&Tme, the Space of one Day in 1 1000 Yea£Si 
which is very incon(iderable. 
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Of the Equation of Time% and to regulaPt 

Clocks and Watches. 



H 



OW beneficial and neceflary Pendu- 
lum Clocks and Watches are in the 

Afiairs 
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Affairs of Human Life, *fis needlefs fp' re^ 
iate: But fomething refpefting their right 
Ufc and Mathematical underftanding of 
them, may be acceptable to feveral. 
• The Clocks I here mean^ are fuch as afe 
made by a Ikilful Workman ; for at Ple^i 
ill made, may vary from the equal iTim^ 
a Quarter of an Hour in a Mondi. Where- 
as a Piece, made by a judicious H^nd, wifl 
not err a Minute in the lame. Time, if truly 
adjufted. 'As to the Exaftnels of thele long 
and weighty Pendulums, we are by many 
curious Experiments fufficiently fatisfiec^ 
that they are the moft fteady of all Artifical 
Motions, yet it will not point out by the In- 
dex, continually the fame Time given by 
the Sun on an exaft Dyal, but in a few Day^ 
we may be lenfible of the Gain 6x Lois be- 
twixt the Dyal. and Pendulum Clock i...i;iow 
this Difagreement is.not occafion'cj by 'any 
Defeft of the Clpck, but proceeds from ' a 
two-fold Inequality in the heavenly Motions -, 
to wit, the Eccentricity of the Orbit of the 
Earth, and the oblique Pofition of the Equs^-t 

tor to the Ecliptic. ; \ 

As to the firffii we may obferve, that if 
the yearly Orbit were indeed Circular, and 
had the Sun in the Center, ib that the Dif- 
tance of the Sua from the Earth (hould be 
always the fame, no Caufe of this Inequali- 
ty would be • found itv the*Figureor'the 

,83 Earth's 
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Earth's Orbit: But in the Elliptical Orbit, 
where the Quantity^^of tlie diurnal Motion is 
iiaequal, and differ in fome Days from 
whrft it is in others, the Thing muft be 
neceflfarily otherwife j unequal Portions being 
continually added to the diurnal Revolution. 
As for Inftance ; in the Aphelia^ the Earth 
by its flower Motion doth daily chiinge its 
Angular Politionto the Sun lefs than it doth 
in the Peribetia^ and confequently the Angle j 
is lei's, Which It doth then finilh over and 
i^bove its entire Revolution,, to be ad^ed to 
♦hat Revolution, that fo the Solar Day .majr 
be completed ; for the diurnal Motion, 
which as to the fuperior focus of the Ellipfis, 
is always nearly equal, is contiderably un- 
equal, T^ith refpcft to the Sun near the in- 
ferior Focus; and thus an Inequality muft 
needs be introduced into the Natural Days. 

The other Caufe oT the beforemention'd 
Inequality, is the oblique Poiition of the 
Equator tq the Ecliptic, If the Axis of the 
Earth were always moved parallel to the 
Axis of the Ecliptic, and confequently the 
Tlane of the Equator had coincided with 
that of the Ecliptic^ there would be nothing 
in the Earth's Pofition, with refpeft to the 
EcliiHic, that might caufe this Inequality. 
But when the Diurnal and Annual Motions 
are performed on very different Axes, then 
an Inc^iality^f Days muft iiecejQarily take 

Place. 
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Place. For in this, the Sun*s Longitude 
along the Ecliptic, and the diurnal Motioa 
^long the Equator^ which we call the Sun's 
Right Afcenfion, are both taken into the 
Account; and unlefs every Arch of the 
Ecliptic anfwered to every equal Arch of 
the Equator, fo that there were no Differ- 
ence betwixt the LongitAide of the Sun and 
his Right Aibenfion, which Thing cannot 
be ; there muft moft certainly an Inequality 
•of Days arife from thence, E.-G. Let the 
Longitude of the Sun be five Degrees, his 
right Afcenfion then muft not by Trigono-, 
metry, exceed four Degrees, thirty-five. 
Minutes, and a Quartir^ which wants twen- 

: ty-four Minutes and three Quarters to be 
equal with the Sun's Longitude : This De- 
feft of twenty-fbur Minutes, fprty-five 
Seconds turned into Time, comes to one 
Minute and forty Seconds /^r^, which Space, 
tho* in itfclf may feem fmall, yet when it is 
augniented for many Days fuccefTiVely, by^ 
an almoft equal Increafe, will introduce in a 
while an Inequality tod great to be negteded. 

^ Both the Quantity and Place of thefe two 
Caufes of the Inequality here mentioned, 
are very different in this -our Age, and re* 
quire to be diftinftly calculated. Now the 
former of thefe Caufes, to wit,, the Eccen- 

' tricity, of the Orbit^ which differs wholly 

^from the latter, remits us to the Jpkelia and 

JPeribelia. 
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P^eriheUa for an Equation of Time, which: 
anfwers to the Quantity of that EcccntriGity, 
and is once a Year to be added to the appa- 
rent Time, and once to be fubftrafted from 
It. But the latter of thefe Caufes which is 
plainly different from the former, makes 
an Equation of Time equal to the Difference 
betwixt the Sun's Longitude in the Eclip- 
tic, and his right Afcenfion in the Equator i 
and which being to be reckoned from the 
Equinoxes, to the Solftices, and from the. 
Solftices to the Equinoxes, is twice a Year 
addititious, and twice ablatitious, andisalmoft 
one^nd anhalf of the Eccentric Equation. 

The whole Equation therefore of Soiar 
Days is not to be- gained from either of thefe 
Caufes fingle or alone, but from the Combi- 
nation of both, for whereboth the Equations 
are addititious, or both ablatitious, the ab- 
folute Equation of Time arifeth from the 
Surri of them, which is to be added ta, or . 
taken from the true Thrie, according to the 
Tenor and Name of both the Equations ; 
awd where one is addititious (or to be added) 
and the o^her ablatitious (or to betaken from) 
thence from the obtaining the mean or even 
Time, the Difference of them is to be added 
to, or taken away from the true Time, ac- 
cording to the different Time of the Year 
aiad Title of the greater. 

¥tQm this w« mdpf pfeialy obfervc, that 

there 
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theit is a Neceffity of this Equation of na^ 
;tural Days, feeing it is founded on Xx\\t 
Aftronomical Printiples, and proved by 
corred Obfervations. I fliall in the next 
Place apply it fo Praftice in regulating curi* 
oils Clicks. Fifft, we muft obfcrve that a 
Pendulum Clock goes fequal, that is, one 
twenty- four Hours at any Time of the Year, 
is as long as another twenty-four Hours 
at any other Time of the Year •, and this 
is perpetual and conftant, and therefore 
ottgte to difFcfr from the Apparent Time 
ihewn by a Sun-:Dial or other Inftrument, 
as much as is the Equation of Timie 
in Excefs or Dcfeft. Thus, you may fee hf 
the Table, that there arc only four Days 
in the Year on which the Equatibn of Days 
ceaib&, that is, the apparent and mean Time 
are then thefattie, viz, April 4th, 7»w the 
6th, v%«/?lhe 2ift, and December tht 13th. 
If on any of thefe we fet a wefl regulated 
Pendulum Clock to the apparent Time 
fliewn by the Sun, on any Day afterw^rds^ 
it ought to differ from the jSun fo much as 
is the Equation of Time by the Tabk, if 
the Equation is to be fifbftrafted, the Pen- 
dblufn ought to be fo much flower tlian the 
Sun, and if the Equation is to be added, 
the Pendulum. ought to be fo much fafler 
than the Sun. 
Thus, if at ai\y Time ^ou defire to adjufl: 

your 
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J 4 Of the Equation of Time^ Set. 

your Clock, and bring ic to tneafure tK^ 
equal Day» you muft either add or fubflrad: 
the Equation of that Day to the apparent 
Time given by the Sun, and let the Clock, 
to it. For Example, the Year i yia^ Jan* 
ly?, at Noon (the apparent J'imSy or true 
Naon beif^ found by a Dyal^ (ft true Meridian 
Line) in the Table of Equatiop, I find eigbt 
Minutes, forty-feVcn Seconds, with Title 
Addj wherefore I fet my Clock eight Min, 
forty-feven Seconds paft Twelve ; and ob- . 
ferve the third Day it it be nine Minutes, 
thirty-two Seconds fafter, then the Clock ^ 
goe& well }^ b^ if it goes too faflr, fcrew down 
the Bob» till ii gain, a? in d^ Table (at that. . 
lame of the Tear) and if it go toa flow*: 
fcrew up the Bob, till it agree in going with . 
t^ieT^bie. Therefore your Clock muft al* 
ways go fo much fafter or ^^cp9t^t^ as the . 
Equation in the Table, agreeing witK the 
Time of the Year. 

Thofc Pendttlmn Clocb by Expcriettcc k found, 
Whofe Swing in a Minute makes fixty Kebonnds, 
(As by Tryalyou'ft find) if you meafure their Lengths, 
Will contain juft thirty- nine Inches two Tenths ; 
If fo, then how long muft the Pendulum be. 
That ihall make the fame Number of Swings to agree 
With the Number of Inches its Length doth contain, 
la the Space of a Minute, Td know very fain. 



Anfw. According to Ricciolus' reciprocal | 
Pendulums are to e^ch others LengthiOte the 

Square i 

, 1 
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Of tk^^^Equaticff of timi^ /^c' \^?i5 

Square of their Vibrations in tbe fiwif Time. 
.Thercsfore In^h^s 52,06303991)5^5108^71 
which is the Cube Root of the Produ^ of 
.39.2 multiplied by the Square (rf 60, is th? 
true Length of the Pendulum, the Number of 
whofe Vite^tioBS • (in one Mioute of Tigne) 
and Inches- ihall be equal to eachothei;; 

Divide 141 120 the Produtft aforefaid, by 
any given Length, the Quotient is : the 
jSquareof tfeeJvTum, of Vibrations fought. Or^ 

Divide 141 120 aforefaid, .by the Square 
of the:Nun^bj^]Qf Yibrwions giyen, the 
Quotierrt: will be the Length of the Pendu* 
lum fought, thereinto belonging for one 
Minute. . . : - ' , 

Mpreoverj the Length, of a Pciidutam 
vibrating Seconds at PariSy ia thatsr Feet 
eight Lines and an half; let it be required 
to find the Lengtfh* <rf^«a j g e ndi i iu t tt yibr a ring 
Seconds at the Equator, . , 

Becaiife the iSravity at the Poles is to the' 
Gravity at the Equator as 69210 689, there- 
fore the Decreafe of Gravity at the Equator 
is -^ Parts of the whole Gravity, but the 
Decreafe of Gravity at the Equator is to its 
Increaie in any other Latitude, as the Squaire 
of Radius is to the Square of the Sinef of the 
Latitude: as 1 000000 Square of Radius to 
* 565248, Square of the Sine of the Latitude 
48 Degrees 45 Minutes Latitude of Paris^ 
I fo'is 3 the Number which reprefents the 

De^ 




Decree of ifmitf M. the Equator to 1%$ 
fthe Nomber vmch i^Kfeiits its bvmttfe ftt 
Paris^ which added to 689, the GNitity^W 
tiie Equitor makes 690.695 the Gf«iriCy>ct 

Then as 690.695 Gravity at P^^isj 

To 689 Gravity at the Equator, 

So is 36.708 Length 6f a Pei^diihitn 

To 36.616 Length of aPenddkim 
at die Equatcnr. 

The Difihtnce Tli^ Ptots of an In(A 
agreeing pretty near to the Obfervation df 
Monfieur Richer^ who at' the Ifland cf Caen 
whofe Latitude is five Degrees, fou#l3 t}^at 
ft Flcnduttiin thsre was *^ of <an In€h ihorter 
rium at Atrii. 



. A S P LR E. niy G«nius ! Help my^ rhyming Mule, 
In Tliemcs I in my native Countiy chufe : 
Wiift odien pbw tiie Weaves aiMi tread tke 8tr»id» 
Of dUbiat Ckean9» aadof fbmgn Lands; 
Ta fill tke Moutk 01" Fame^ath fom^whttt aev^ 
(No matter'tb how much of it be true.) 
9tom Alps or Mbnntams Stories ftrange they brifi]g> ' 
€tf defiut Cavtt or horrid UoaAav^. 
Tell bow F^wvim, fiilph'roos Dertsdoil}^ 
Or JEmafk Smoke obioue the Azuce Sky ^ 
Chr ma^oily the Hazards they have run, 

9|fciStt'8 afld OwyWr/V j^oimed Hocks to flwn. 
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^:%ich Titjcs wc ^^ on Truft, liroi^ thofc wtorove^ 
Tho* none give Rufes by which the Truth tp prove. 
< But ^ by Numbers may explained be» 
By thofe who neyer did the Cavern fee : 
Jn Da-hy/hire^ a Wonder of the Z**?^^, 
Ijs EUon-Udey as Poe^ of^. fpeak ; 
Whofe Depth >cxaflly, none could e'er defcry, ^ 

Tha' Athcift a^fo his utmoft SkiU did try, C 

Who "WXOXJ^DeJMiralttlilfus Peca\ J ^ 

' And Burlefque CoUcfft does fbange Tales rehearie. 
In ruftic Words, and Hu^Sirafiic Verfe, 
Ifowiie this monfterous Orx£ce did plumb, 
liut could not at the Bottom of it come. 
With fixteen Hundred Yards of Rope let loofe^ 
And tells a Story of a Woman's G^: 
Fabulous the one. So may the other be, 
JExxoneous-too, w^outPluloropfay; 
tExterifion <ef the Rtxpe might him deceive, 
And fmall Proportion which the Plumb wou'd have 
To fuch a Length; and Parj in Water drown'd; 
When in this vail Abyfs, within the Ground. 

But I the Depth have found, exactly true. 
By Gravity^ a Method fomcthing new. 
As heavy Bodies do accelerate. 
In Spaces known firft to our NI WTO N Great* 
Four pond'rous Stones into the Well Itt fall. 
In meafur'd Time, agreed in Numbers all ; 
A Pendulum fixty-one Inches long. 
By which the Time I meafur'd (was not wrong) 
Yibrated freely, w! ile that each Stone fell 
"Eight Tixrics ; by which the Depth I'd have you tell : 
Allowing rightly for th' Approach of Sound, 
Tii3t jour own Works may notthemfelves confpund 

T Ac- 



* Acc<srdihg to theDirc^ktttt bcfohi giveh, 

ditiiie -14.1120 by 61, and the Squore-R^oe 
of the Quotient ^ifl 'be 48, which is ^e 
Number of Vibratrpjis made bf tfeat Pen- 
dulum in one Hour. ' ' ' * 

Then as 48 : 60 : : 8 : 10 tife Timeilie 
Stone wjts falling, and the Sound appWach-*. 

* No\v if heavy Bodies fall 16 ree; and' 
I Inch the ift Second fisff, and Sound x^ 
move 114? Feet in the fame Space, thea- 
kt ^=10, r=i93 the Inches in 16 Feet 
and one Inch, ir: 1 3704 the Inches in 1 142 
Feet and'^izithe Time the Stoi£ was a. 
falling. . > • • 

I ^tf i::thc Time the Sound 

was alcending. 

aaczzhi-^adper ^efti$n ' 
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7 j ^ZTy/^^-f J;«i^-^ziM87563z 
4 cc c 

being fquar'd, and that Produdt 
multiplied by 193 gives 15244.83446936 

• Inches, 
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Irichesii: i270.4o«S7.«4 Few the D«j)th of 

the Wdl. Fcc!Qf» is»44;.&3446«36--^'5f 
t3.'5ro4i;::;:f .1 i.243dt8;B=.|hfiCiwnprio»cn!C of 
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S E C t I O N X, 

T'^di/co^er a $kip^ Difiancf ai '^a^ Mnd to 
know when you ba^ve crofs^d the Unt 0^ 
V tMTole^^ wre it.ppffibk. ■, ; . -^ « 

IN failing near Land, if you fpy^ two 
> l^ands, >vhpfe Diihnce you know, and 
they bear off you one Point diftant afundcr, 
when you are athwart them, you Jire five 
Times their Diftance^from Shore* if they 
bear two Poiixts, then are you two Time$ 
aiid an i their Diftance, if three Points, 
then I and \^ if 4 Points, then the fame 
Piftaiice, if 5. J^oints, but f of that Dx- 
ftapce, if 6 Points, then. but ^ their Diftance. 
To know when you have crofs^d the Equator. 

Obferve if you can fee Charles Wain and 
the Guards, or Circumpolar Starsi th^n is 
the iVi?r//& Pole elevated'; or if you look 
.towards'the Equator, you fball fee the Stars 
afcend from the Left towards the Righi, if 
in North Latitude 5 but from the Right to- 
wards the Left, if you be in South Latitude. 
To know whether you are going too or from the 
. . Poles. 

Seeing from the North Pofe all Places - 
bear Souths and near the Pole the Compafs 



is of fitde -Ufe ; thetv get ^ good CloBc, 
jmiuk'dcinth*24 HX)ors, sdk in Ind» which 
ftafttrvery: Noon r««m- SO -S4i thenttirhcn 
^nder the Pole, look and fee if the index 

point at 24, then il^al: Point where the Saa 

}Sy ;s dircftly back again from the Pole. 

^* If 12, then' towards the Sun is right for* 

^0V5ards. , • 

If 6, then towards the Sun is Earth due 

w^: : . '• V • ' - . 

If i 8, then tbwdrds the Sun is ; Earth due 

Wherefore 4?o go direftly homeward, he* 
caufe I came out North zsA muft return 
'S^fhi I lay the Fly of the Owpafe fteady 
before nie, and the Smith Pmnt right with 
the Ship's Head or Stents then if the -Clock 
point 24 Honrsi then 1 fleet the ^Wp 
ceftly upon the Sun. - 



But if the 



Then he that .{ N. ff^ejH 



Clock >I2< doth fteer muft }>Ncrth 



point 



15 
18 

J 21 



keep. the Sun 



JV: Eajf. 
Eaft. ' 
S.Eaft.^ 
' But if you would go dire<9tly fiarward, 
then lay the- North Point right with the 
Ship's Head, and when the Clock doth 
point 12, fteer right upon the Sun. 
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